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HOW FAST CAN YOUR MIND WORK ? 
Five fascinating ways to test yourself — Page 12 
FEBRUARY RADIO ~ INVENTIONS ~ HOMEWORKSHOP 25 
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Aw-AsenicanCondensers,with theie 
‘snooth-slidingplates, (see sketch at left) 
requirenotensioning, There is nosensa 
tion of raisinga weight or letting it fll. 
Compactness, also, far exceeds that of 
rotor types. (See dimensions on sketch.) 
Efficient shielding prevents the touch 
Of the fingers from aifecting the tuning, 
and protects the plates permanently 
from dust or damage. 
‘Taking full advantage of the 360° ro- 
tation, there isan ALL-Awentcan Dial 
with two scales, both on the upper half, 
where they are always visible 
Used with the Au Amnicax Toroid 
Coils, these Condensers. space out 
equidistant on the dial all wave-fre 
‘quency channels from 550 meters down 
even to 175 meters, Power and selec- 
tivity are greatly improved through 
the absence of stray magnetism 


Famous Audio 
Transformers 


ALL-AME 


Pioneers in the Radio Industry 


OWNING AND OPERATING STATION WENR=266 METERS 


ERICAN 


Warfare Service say: “42 out of 
every 100 persons in the United 
States are suffering continually from 
colds.”” Many of these colds are the 
resule of carelessness. With a 
Taylor Temprite you can know 

the outside temperature with- 

out going out 

door to Ard out, "7 
You net not 

‘open windows or °) 
doors which WINDOW 
cause drafts and lower room 
temperatures. Temprite tells you 
accurately at a glance from your 
warm living room or bedroom the 
exact outside temperature. 

Because we are the largest manu- 
facturer of all kinds of heat indicar- 
ing, recording and controlling in- 
struments, and because we are’ pro- 
ducing such a large quantity of them, 
ve Beve been able to, develop this 
reliable, outdoor thermometer to scll 
for $1.00. This thermometer—the 
Taylor Temprite—tegisters the tem- 
perature accurately, always! 

Covedian Plt: 

Fees BUILDING 

"TORONTO 


POPULAR SCIENCE MONTHLY 


La 
| °° 


An Accurate Answer to — 
“How Is It Outside ?” 


"Ti siracons of the Chemical 


‘The Taylor Temprite is shown in full 
size at the right. The Temprite is a 
handsome Thermometer. The figures 


are stamped boldly ona beautiful 
white-enameled solid metal back. 
The temperature can be read at 
a distance of 15 feet. The fade- 
less, bright colored liquid is 
Ir permanently 
1 T sealed in a mage 
nifying glass 
aR, mbes * 
pitiicedina Included with 
the Taylor Temprite are white 
gnameled, metal brackers, bolts 
and nails. All you need to “put up” 
the thermometer is a tack-hammer. 
Icis adjustable so it can be read from 
any angle 
If your dealer doesn't yet handle 
the Taylor Temprite, send your 
check, “money otder, or a dollar 
Bill with the coupon below and 
we will send you one. carefally 
racked, safe delivery guaranteed 
Please give us dealer's 
name). 


Saylor Instrument Companies 
ths AMES ST., ROCHESTER, N. ¥., U. S. A 
Stet Mae, La, Manag Deb 


Tf 


INDUSTRY 


Tycos Temperature Insiru 


ECORDING + CONTROLLING 


“INDICATING + 
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Don’t Miss These Features 


who followed John ‘and Mary 
Newlywed through their home- 
making troubles in our great $10,000 
“What's Wrong” Picture Contest, 
you will be glad to know that we are 
presenting this fascinating young 
couple in'a brand new contest, be- 
ginning with next month's issue. 
You're sure to find this new contest 
fully as entertaining and as Helpful as 
the last one. One thousand dollars 
each month in cash prizes. ‘Turn to 
page 30 and read about it. 
one 
HE most valuable thing in the 
‘orld is your mind; but did you 
ever stop to find out just how valuable 
itis, how it works, and what it will do 
for you? On page 14, and on the cov- 
cr of this issue, are a’ number of stan- 
lard psychological tests used by ex- 
perts in vocational guidance as a yard- 
stick to fit men into the right jobs. It 
ill pay you well to try these tests on 
ourself. You will find them not only 
but stimulating and 


I YOU are one of 60,000 readers 


entertaining, 
profitable. 


And:200 Other Articles and Pictures, including— 
Pee age 


Meawuring the rate f nt Bow in a oa! mine— 
‘one ofthe safe mewnaren 


“UZHAT about oil as a household 

fuel?” Probably every one of 
‘us who has been catight by the coal 
shortage has been asking this question. 
Is oil just as cheap as coal? Will it 
heat our homes just as well? What is 
the comparative cost of installation? 


‘On page 26 an expert gives you the 
definite answers in terms you can 
read at a glance. He tells you just 
what you want to know about this 
important subject. 


JN, THE depths of the earth, David 
Jones, miner, has been digging 
coal for $0 years. There, where sun- 
light never penetrates and where fresh 
airis drawn in by pumps, he has found 
romance and adventure aplenty. On 
page 16 you will read of some of 
his interesting experiences as a coal 
miner. You also will learn of some of 
the remarkable things science is doing 
to safeguard the lives of the men who 
work at the bottom of the shaft. 


EVERY page of our Radio 
Department, beginning on page 
62, there's something of interest to 
the radio fan, Whether you build 
your own set or buy one ready made, 
you will find here expert ideas and 
‘Suggestions that you can use to ad- 
vantage. 
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Look about your home! 


See how easily Upson Board would cover cracked, 
ugly plaster....replace falling ceilings. ...insulate 
attic or ..+.add closet space... .partitions. ... 
help you with dozens of useful household articles. 


crack, Tests prove it harder, stiffer, stronger. 
For insulating—laboratory tests prove Upson 
Board 10% better than plaster twice as thick. 


Its use adds comfort—saves fur 
investment. 


Forsheathing—UpsonBoardstiffenstheframe- 

work—adds warmth—and isless costly toapply. 

Laboratory tests prove Upson Board 25% to 
things. 


200% stronger than ordinary sheat 

Upson Board can be applied in one-third the 
time of plaster, without irritating muss or dirt. 
Once up it is easily kept clean with adamp cloth. 


PY ‘The Upson Company 

And properly applied, it should never warp. Sesto = pr 

‘Mail the coupon for helpful blue-prints. Ere Wises, Enclosed find ten cents 
Sie 


Upson Board and Upson 
Fibre-Tie and for blue 
pein for 

comet Spe of room 


Look for the famous blue-center 
for WALLS «- CEILINGS -- SHEATHING -- INSULATION 
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~ Opportunity Knocks 
104 Times 


in this issue of Popular Science Monthly! 


There’ an old saying that “Opportunity knocks only once.” But it’s no longer 
true! In this issue of POPULAR SCIENCE MONTHLY, Opportunity knocks at your 
door, not once, but 104 times! Turn to pages 118 to 154—our new section of 
“Money-Making Opportunities”—and prove it for yourself. 


For your convenience, we have 
taken all the advertisements of 
courses of training, residence schools, 
sales agencies, technical books, pat- 
ent attomeys, and ads of a similar 
nature, and grouped them in this one 
section. It'sa section every ambitious 
who wants to in- 
if power, should 


No matter what kind of work you 
may wish to do, you'll find it rep- 
resented in these 37 pages of 
“Money-Making Opportunities.” 

If you enjoy meeting and talking 
with people, you'll be interested in. 
the announcemerits of salesmanship 
training. If you have a liking for 
things “electrical and mechanical 
ou will want to read the ads of 
jome-study and residence schools 
and technical books, teaching elec- 
tricity, automotive work, and other 
frrtensions and trades of this Kind 
f you want to rise high in the 
business world, the courses in ac- 
counting, business principles and ad- 
ministration, will appeal to you. 

But remember—merely | reading 
these ads won't get you anywhere 
You must act! Choose the training 
that attracts you most, and clip the 
coupon or coupons for full particu- 
lars. Get all the facts about your 
chosen field. Learn what others have 
done, Learn what training will 
do for you. ‘Then you will be in a 
position to decide which course will 
help you mast, and through that 
course, you can fit yourself for bigger 
pay and a brighter future! 


$100 in 


CASH PRIZES 
For the best letter of 150 
words or less answering 
the question— 

“What advertisement in 

the ‘Money-Making 

Opportunities’ Section 

interests you most 
—and why?"” 

we will on March 


pay 
10th, the following— 
CASH PRIZES 
First Prize 
Second Prize 


‘Third Prize 


of $1.00 Each 15.00 
First read every advertisement 
in the Money-Making 
tunities Section on pages 118 to 
154. Pick out the one that in- 
terests you most and then write 

letter—nof exceeding 150 words 
—telling us why you find the 
advertisement you have selected 
the most interesting. 

Entries for the contest will 
close on February Ist. The prize 
winners and their letters will be 
published in the April issue of 

roruLan Science MONTHLY. 


Address your letter to 
Contest Editor 
MONEY-MAKING OPPORTUNITIES 
POPULAR Science MONTHLY 
250 Fourth Ave., New York 


How POPULAR SCIENCE 
Helps You Win Success 


The_“Money-Making Opportuni- 
ties" Section of Poputar Science 
is the meeting place for those who 
need training and those who are 
experts in giving it. 

very advertisement in this sec- 
tion is a real opportunity—an oppor- 
tunity to make more money, to step 
out of your “blind-alley"” job. Re- 
member as you look through’ these 
pages that thousands and thousands 
of readers have found their oppor- 
tunity in ads just like these. Hun- 
dreds more will cash in on the oppor- 
tunities that are being offered this 
month. Why shouldn't you be one 
of them? 

This issue of Porutar Screxcr 
can be just the means of passing 
an idle hour—or it can be the open 
door to success. Which will it be for 
you? 

Don't be robbed of success because 
you lack the proper training, or be- 
cause you failed to take advantage 
of the opportunities offered you 
Surely, among the 104 “ Money-Mak- 
ing Opportunities” in this magazine, 
you will be able to find just the right 
‘one for yourself, 

Turn now to paged 118 to 154, and 
spend the next hour looking ‘over 
these opportunities and deciding on 
your future career. It will be the 
most profitable hour you ever 
spent! 


Your Opportunity is NOW! [et 


February, 1925 


‘The Koliter Eighe pictured cbove is one of 
ive beautiful dels, of which there ae two 
hts and three Secs. Each ts housed im 

cabynet of rare charm, designed by leading 

‘tuthortien. A Kolcer ts pleasure t9 the 
‘ye a wall af tothe ear. 


cA Parade of Stations 


Onestationafteranother paradesby 
as you turn the Kolster regulator. 
No. meaningless combination of 
numbers, but the actual names of 
the stations, 

‘Whatever is on the air comes in 
easily, perfectly. 
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arms Both Ear 


5 


and Eye 


Kolster Radio brings a new and 
rare combination of perfected 
reproduction and fine cabinet 
work. F. A. Kolster and Elsie 
de Wolfe collaborate. 
KESTER RADIO owes its hidden magic to 


the many achievements of F, A, Kolster, the 
noted scientist, 


His accomplishments in tonal perfection are the 
sensation of the radio world, 

Kolster Radio owes its exterior charm to Miss 
Elsie de Wolfe, the world’s foremost authority on 
furniture and related decorations, 

Her masterly knowledge brings to every home 
possessing a Kolster a piece of furniture of hare 
monious beauty, 

Thus the F. T. C. Org 
radio development, gives the 
timate in radio enjoyment, 

A set which delights the eye as well as the ear! 


A set so simple to operate! No dials, Just turn 
from one station to another by name. 

A single control, No charting of complicated 
numbers, 


ization, pioneers in 
public'‘the very ul- 


: clarity. 
therto “Lost Chords" now developed—rich, 


All the delicate shadings, the individuality of 
musician or speaker—actuality! 

No muflling. No interference. No exaggerations 
or repressions. 

A Kolster neither adds to nor subtracts from 
broadcasting. 

Vivid. Lifelike. A surprising thrill awaits you, 

Hear this final-type radio in your own home or 
at a Kolser dealer’ shop. 

Learn how Kolster Radio differs from anything 
you've heard or seen before. 

Then, like others of discrimination, you'll ap- 
preciate the efforts of the F. T. C. Organization in 

iving you the genius of F. A. Kolster, Elsie de 

folfe and other authorities. De luxe radio at every- 
day prices. 


Feperat Tevecrarn Company 
(of California) 


‘Woolworth Building, New York City 


KOLSTER RADIO 
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IYING a radio set is like 
‘a second-hand car—you 
know what you are 
there is a lot of truth in 
which was overheard re- 
‘metnber of the Popular Science 


[wo passengers on a commuters’ train 
to New York were engaged in a discus 
and pitfalls involved 
jn purchasing a radio receiving set. Both 
hhad sets that were giving only fair services 
both knew just ‘ough ‘about radio to 
know -they wanted thoroughly. efficient 
receivers when they made their second 


sent the two fellow commuters with copies 
ff the List of Approved Products of the 
Popular Science Instittite of Standards. 
J have been a kind act. 
ith this ist as & guide, the two prospec. 
tive purchasers could not have gone wrong 
in making their selection of radio appa 
atu 
‘This directory of approved equipment 
contains only the listing of those products. 
that have passed rigid laboratory and 
ractical tests made by the Popular 
cience Institute's staff of expert radio 
engineers. ‘These tests are conducted in 
the Sage Research Laboratories at New 
‘York University. under the direction of 


Director of the Poruiar Screxce Ix- 
svrure of Standards, Professor Bliss is 
‘Head of the Department of Mechanical 


The Answer to 


“WHICH RADIO SET 
SHALL I BUY?” 


POPULAR SCIENCE MONTHLY 


Engineering and Director of Testing 
Laboratories at New York University. 

“Just what do you do to determine 
whether a set is. good or not?" a ques- 
Hon the Insitute often, is asked. 

‘space necessity of going into 
technicalities prevent us from gfving a full 
description here. However, an idea of the 
thorough and exact nature of these tests 
‘ean be gleaned from the following de- 
scription of part of the tests, 

In the first place, the receiver is sub- 
jected to four majoriaboratory tests. By 
these tests the following points are scien- 


tifieally determined: 


a 


. 7 
POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
tohave been approved after test by, 

Institute of 


opular Science monthly guaran 
tees very article of merchandise 
Advertised initscolomns. Readers 
who buy. products advertised in 
Popular Sdence Monthly may ex- 
ect that these products will give 
Sbsotute satisfaction under nortnal 
and proper ‘use. Our readers tn 
buying these products are guaran: 
toed this satlsfaction by Popular 
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1, Effective tuning range of the receiver 
2. Owcillating range of the receiver 
3. Plate and filament circuit currents 
4. Sensitivity and selectivity 
_Seaiiative meamarcnnty at. trae 
wave i “apparent” 
sensitivity and selectivity of the receiver 
under test are obtained by impressiny 
‘upon the aerial a completely modulat 


8 are measured 
‘on a thermo-millimeter connected with 
the set output terminal through a special 
output transformer.» ‘The primary tn 
dance of this transformer at modulating 
frequency isequivalent to that of a stan- 
dard speaker. 

‘Then there are tests to determine the 
‘ease and stability of operation, the quale 
ity of reproduction of the receiver, ete, 

results of all these tests are weighed 
carefully and are the basis for the In- 
stitute’s approval or disapprovs 

‘The two commuters, who had the pick 
of New York's great radio stores and did 
not know which set. to choose, could 
have solved their problem by using the 
Popular, Seience Institute of Standards’ 
list of “blue ribbon” equipment as, a 
buying guide, There are many others who 
are in a similar predicament and who will 
‘want to take advantage of the Institute's 
service, Inquiries and requests for the 
List of Approved Products should be 
addressed to Porutan Sotexce Ixeri- 
‘ore, 250 Fourth Ave., New York City. 


Send for Approved Tool and Radio List 


give your radio set 
MOre POWeL 


with one new 
Radiotron— 


Drive a car uphill beyond its power 
nid the motor Knocks. Drive 
set beyond its power—and the 


radi 
last tube chokes. But change one 
single tube in the ser—and you have 
the power youneed for greater volume 


and fi 


The new RC 


about filty per cent greater efficiency 


power tubes add 


J only an inexp 
extra current. Change the 


tube of the last audio stage to a new 
power tube, 
you—and in ten minutes you have a 


any dealer will show 


RCA~Radiotron 
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“These Eveready Batteries are the correct 
E,_sizeforyour set. With average use they will last 
you a year or longer” 


“You have been one of the 
many who use ‘B' batteries 
that are too small in capacity 
for their receivers. That is not 
economical. It makes you buy 
‘B' batteries twice as often as 
necessary, Fit the right size 
Evereadys to your set and add 
a ‘C' battery,* if you haven't 
one, and you'll get the maxi- 
mum of service at the mini- 
mum of cost.” 

The life of your Eveready 
“B" Battery depends on its 
capacity in relation to your 
set and how much you listen 
in. We know, through a care- 
ful investigation, that the aver- 
age year-round use of a set is 


‘Nore: In addition to the increased life 
which reready "\C"" Battery gives to 
your “B™ batteries, it will add a quality 
‘af reception unobtainable without it. 


two hours a day. Taking that 
average we have proved over 
and over that on sets of one to 
three tubes the No. 772 Ever- 
eady “B" Battery used with a 
“C" battery will last a year or 
longer. On sets of four and 
five tubes, the larger Heavy 
Duty Eveready Batteries used 
with a “C" battery will last 
eight months or more. 

Here is the secret of the 
“B" battery satisfaction and 


economy; 


With sets of Ue i. hig 3 tubes, 
use Eveready No. 

With sets of 4 or aie tubes, 
use cither of the Heavy Duty 
Batteries, No. 770, or the even 
longer-lived Eveready Layerbilt 
No. 486. 


Ve have prepared for your 
individual use a new booklet, 

‘Choosing and Using the Right 
Radio Batteries,” which we 
will be glad to send you upon 
request. This booklet also tells 
about the proper battery equip- 
ment for use with the new 
power tubes. 

Manufactured and guaranteed by 

NATIONAL CARBON CO., Inc. 
New York San Francisco 


Canadian National Carbon Co, Linited 
‘Sonoma, Ontar 


EREADY HOUR 
DAY AT 9 P.M. 


‘ratie howe sions 
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Keep Your Mind Young 


AN EDITORIAL 


HE father, smug and satisfied, 
was speaking. The son, ani 


tened attentively. About us was the 
noonday clatter of a big restaurant. 

“And you believe you can can the 
heat of the sun? Absurd! Why, you 
are only twenty-one years old and 
experts haven't been able to do it!” 

My friend has the wrong attitude. 
His intolerance is cheating his boy 
of a rightful share of that youth- 
ful vision of achievement that is the 
hope of the world’s future. 

People, including experts, once said 
it was absurd to try to can the human 
voice. Yet Edison, in his twenties, 
invented the phonograph. Some day 
some one will can the sun's heat. It 
may be my friend's son. It may be 
your son. And it may be my son. 


ACK in my office that father read 
the story of Alexander Graham 
Bell as it appears in this issue. At 28, 
Bell, a teacher of the deaf, invented 
the telephone. Experts, unable to keep 
their minds young, had called his 
idea, “nonsense.” 
Together we looked up the story of 
a millhand of 26, Elias Howe by name. 
Experts told him that there was only 
one place to put the eye of a needle— 
at the end opposite the point. Howe 
put it at the other end. The result is 
the sewing machine. 
‘An expert is one who has a thor- 
ough knowledge of the accepted way 
of doing a thing. And sometimes rou- 


tine blinds- people to possibilities. 
Impetuous youth, unhampered by tra- 
dition, knows no such restraint. 


T 24, Watt demonstrated the 

steam engine, McCormick at 21 

gave us the reaper. Einstein at 26 pro- 

pounded his theory. Pullman invented 

the sleeping-car at 27, and Whitney 

the cotton gin at 28. These were just 
a few of the names we mentioned. 

The courage of youth carried these 
men to success over ice too thin for 
intolerant experts. Fearless of ridi- 
cule, they sought new and untraveled 
paths. Youth has always beea the 
adventurer and the pioneer. 

Resistance of that which is new 
means the loss of elasticity and recep- 
tivity. It means that imagination, 
without which there can be no ac- 
complishment, is dead. 

All of this, and more, I said to my 
friend. For he is stifling something 
divine the Creator put into his boy. 
But as he left me he just smiled a 
satisfied smile and said: 


“J AYBE so, maybe so. But sup- 
pose he doescan the sun's heat. 
How many want a sun engine when 
they can get a steam or a gas engine?” 
And I thought of the British Gov- 
ernment ’s reply, in 1823, to an appli- 
cationfora test ofaneleceric telegraph. 
“Telegraphs of any kind,” it saa, 
“are wholly unnecessary. None other 
than the semaphores now in use will 
ever be necded.""—S. N. B. 
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mitation 
—the Sincerest Flattery 


AST year Grebe developed the fieldless 
Binocular Coils and S-L-F (straight line 


Py eZ | frequency) Condensers. 
da alle Satta 


These Grebe developments have now been 
adopted on a number of other receivers. 


This year Grebe has devised the Low-Wave 
Extension Circuits, ‘‘Colortone,” and Flexible 
Unit Control. It will be interesting to see how 
soon these, too, are added to other sets. 


Seb a A pr 


In buying a Grebe Synchrophase now, you will 
have advances in radio construction, such as 
other receivers will probably show next season. 


Ask your dealer to demonstrate 
all these Grebe developments. 


A.H. Grebe & Co., Inc., 109 W. 57th St., New York 
Factory: Richmond Hill, N. 
Western Branch: 443 So. San Pedro St 


Ti G@rng : 
Qwamormsyg, 


10s Angeles, Cal. 


Much toil and erent ditgrnce have made 
‘he Synenroptase worthy of Best anki 
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New Wasp-Planes Look Like 
Toys, but Spit Death 


Army airmen practise for combat with miniature machines and floating tar- 
gets—How an aerial sharpshooter can bring down every one of a flock 
of birds—1000 bullets a minute fired through the whirling blades 
of a propeller—A remarkable story of our deadliest air engines 


SHORT time ago, people who 
live near the sat water district 
of te Nicginia penal 


tween the 


orc andthe James 


vicinit 
ste sage oepous of ty gol? 
nes were seen darting about with 
incredible speed. |“ And the racket, they 
id w fisherman later, “was 
made you feel creepy, like some- 
thing terrible was coming on. ‘They near- 
ly jarred your teeth out when they went 
directly overhead 
Tt was the Fi 


Pursuit Group of the 
‘Army Air Service in- 
dulging in gunne 
practice while 


from New 
to its home station in 
A, stato 


ington, D. C. 

And the peninsula 
folks saw and heard 
more astounding 
things a few days 
after the wee ma- 
chines made their ap- 
Pearance, They saw, 
for example, a little 
group of these tiny 


loudly, one morni 
sweep upward: 

steep spiral, like a 
bedspring, until they 
became mere. specks 
‘amony wisps of 
broken clouds, Nox 


body there ever had 
seen airplanes climb 
0 fast oF s0 far. 


When they reached 


By Corley McDarment 


near Back Bay. As it gained speed under 
full throttle, the hum of the motor arose 
to a deafening bombardment; the wires 
tereamed ahrily. Then, as 
approached the ground, there issued from 
itvaddenly a stendy rutile of machine gun 
ed to within 30 feet of 
pa eel lat] 
Ping epg 
t i ing this a 
eon kame tr ees heettreel 
the others, each performing exactly the 
same maneuvers. 
Reforming thie “ranks” jut beneath 
the clouds, V forma. 
flo tice Bod of ed ge, end croc 


the machine 


about in various evolutions for a few 
minutos. Present; from the fying field, 


‘of the observation 
Py oop eraghed 


fermaten antl i was between the tal 
planes and the open water of Back Bay. 

‘rom behind this large plane a little white 
‘object suddenly moved out in a straight 
line, Tterept back without losing altitude 
until it hung at about 2000 fete ‘Then i 
followed the big machine across the sky. 

‘When the little white object. began to 
move towand the big plane, the formation 
of pursuit planes broke from its V and 
assumed a single file that resembled a 
hhuge snake, Teading plane shot 

= 

and the loud, 

rack bark of a mae 

ine gun again rent 
air, 

Straightat its mov- 
ing target darted the 
Tittle plane. Just as 
they appeared about 
tocollide, the machine 
un fire dies, the 
plane slackened 
‘and performed a loop 
aud the target 
Facing the white 
speck again, the pilot 
resumed his machine 


oun fire. 
an target sed 
target seem 
abenit to meet. this 
time, the former made 


turning right side up. 
‘This little “stunt,” 


the “Immelmann 


turn,” had changed 
the direction of the 
planeand leftithigher 

u 


2 


than it was before. From this higher 
altitude, the pursuit machine made a 
sideward dive and as it shot past the tar- 

several bursts of machine 


went streaking across the sky in 
the direction of t 

target was wound in, and the 
plane that carried it also started 
toward the flying field. 


10 OBSERVERS, the per- 
was just show. 
aerial actors who put on 

this and other si he 


nce. For these 
‘against the day 
may’ be called into 


with bombs of explosives, 

poison gas, and liquid fre 
‘Very different would this actual 
ig be from shooting at a 


{In striking contrast to the wasplike purwit planes described 
In this article, there are being developed erent dreedamughts 
of the sky capable of tremendous destrction in time of wa 
Tris picture shows how s machine gun in mounted onthe wing 
‘fone of thee Giant planes. Mote Uh cackpit forthe gunner 


mal target practice for 
oldiers of the ground forces. For it 
affords practice that supplies the skill 
needed for wetual combat, 

‘The pursuit air fighter, however, must 
acquire a much finer skill than his brother 
combatant upon the ground, ‘The airman 
must turn his whole airplane to use his 
‘machine guns, for these shoot through the 
Whale of the propeller. But so mobile are 
the latest. type of pursuit planes that 

‘aiming the craft is scarcely 
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more difficult than swinging a rifle or 
shotgun from the shoulder. In the words 
of one pursuit pilot: 

“All you have to do to loop her is just 
think about it. 

‘The air fighter must be able to shoot 

ing upon his head, hurtling 

barrel roll, or loop, diving, or 
pom his tail, 
Standing upon the tail” is the way 
viators express the position of a plane 
that is pulled up almost straight and 


‘The Wing Gun of a Sky Dreadnaught 


hangs upon the propeller while @ stream 
of bullets is poured upward into an ene 
‘This was a favorite method of attack 
during the last days of the Great War. 
‘There is an area directly beneath pursuit 
planes which the pilot eannot see and his 
‘enemies seek to creep into this space and 
tunload a drum of straight and incendiary 
bullets into the gasoline tan} 
When the airplane was used first as a 
weapon of war, the machine guns were 


PN 


‘The Target Glider—A Lively Mark for Gunners 
‘A target glider on the top wing of a carrer plane. Released from 
i high altitude Se provides a lively mark for pursuit vistors anit 
Fapidly ides, spins, oe does "falling leaf” toward the growed 
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shot at random through the blades of the 

propeller, which were protected by heavy 

strips of metal to deflect the bullets. 
‘This method was unsatisfactory 


bullets, But 
of necessity, a Wi 
firing through the blades so that the 


ipon the kind of 
airplane used. At 
first, with guns firing 500 times 
a minute, while the propeller 
made 1400 revolutions, it was 
effected by setting the “inter- 
rupter gear" 40 that the gun 
would fire when it was point- 
ng exactly at the center of the 
Made of the propeller. ‘Then by 
the time the bullet, traveling at 
the rate of 2700 feet a second, ar- 
rived at the point where the pro- 
peller blade the space 
was clear for “full speed ahead,” 


WV 27H motors tiling pro 
pellers about 2200 Ui 


minute and machine guns firing 

rate of 1000 shots a minute, 
synchronizing ratio is a little 
more complicated, but the prine 
ple is the same, 


. ng target 

ure airplane that is 

; ‘carrier plane at 
great altitudes, and as it lid 


doe a natural fl 
ward the ground, the a 
livelier ark toshootat, 
"This target glider isa sort of thind 
step in the training of aerial gunners. ‘The 
first is the towed target, the second is 
bursting, floating toy balloons, 

‘Some aviators develop into erack shots 
from this form of practice, An expert, 
aerial machine g down 
every one of a flock of wild. geese. A. 
few aviators insist that shooting wild 
birds affords valuable practice for ware 
fare, but the majority’ hold. that such 
Practice is useless asa training f 


Getting the “Bead” on a Pilot 
Hew the “teed” of « machine gun ia drawn 
fon the pilot of another planes guide to 
‘marksmanship wed by the aviation corpt 
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How FastCan Your Mind Work? 


Five Fascinating Tests that Will Help You 
to Measure and Classify Your Own Ability 


you would like to know how fast and how 
Yell your mind works; it will be of in- 
estimable value to you to learn in what 
direction your mind operates bests that is, 
just what. your especial talents are and 
in what line of work you are most likely 
tw excel. 

{hese tests have been arrange by De 
Albert Johansos of the Departneat of 
Paychology, Columbia Universit 
cording to the methods used bys 
in measuring intelligence and” ui 

if men and women in choosing 
‘work. The test 


Mave you i 
the mark of the inventor, of th 
soureeful man who bends. circu 
stances to his own ends, ‘The test at 
‘the top of this page will enable 
ease the adroitness and elasticity 
of your mind. If you possess this 

useful quality to a marked degree, you 
will find the test simple. If you are nt 


fact thatthe other tests will quickly 
‘out for you. 


witness in court? Do you, im short, see 
all that you look at? ‘Can you concen 


trate and stick to a job, or do you tire 
2 “Tey the seco” test ad leara 


hhas imagination has ideas; he th 
things in new ways. Tnugination is the 
fountainbead from which has sprung all 

human progress. Men of 
hhaye made all our great 
nted) our great. pictures, written our 
terpicces “of literature, established 
‘reat industries, Successful men in 
ness, industey, the professions, in- 
s, invariably 


men of powerful 

tie cover of this fave is a tert 
of imagination, It is reproduced wt 
the top of page 14, Take out pencil 


and paper and try it, Your score in 
the test will supply a trustworthy 
index to your imagination, 
Possibly numbers, mathematies, is 
our forte. ‘The next test—the coin 
test —will tell you that. If you have 


el eo Fie 
| = 

= + fe 
, 

Lok aie) | 


A Test of Ingenuity 
1m the uppermont figure are 16 dots, The total 
‘umber of dots on each side, counting both corners 
tench time, joa. Ca you place 16 dots in the lower 


a “head for figures,” this test ought 
to be the easiest of all for you, 


‘Or it_may be that you possess a 

sense, of form’ that joints to. the 
likelihood of your mg success in 
istic calling, or through the prac- 
highly’ 


‘of page 14 will tell you that, quickly and. 
surely. 


SIGSHNLSTOLLTSOS8GHS418902563717560892437869043125 
TROSTSS2E9LFONTGLSSSSLOFISTIGSSS1LE7S9O5STIOROSIIG 
DTSSGLOLSISLITAMGORSHSLFLOTEOS452O8G1L79S1GTSRFOR 
2730G650814973G6150284047859621309315648724235679081 
4$2530179863860915472936748012564931207586127490538 
O4T0385621G09382TIF57TS1OVGS352527941638010482897956 
OOSL5GLTFI8S54G92017G0O21ST9S8421849570360952186743 
10462795380628439751274560389135078421695681924370 
BGL49LIO5TASFITLFGSO9L9ISGSS2T4OSGLOTS549124739501869 
GSL1TOSF9STIF1ISOS8LESGSATISSO9TOGSSHIS248504312697 
79G6213405842519386079048 172365628305 14975948071236 
96810537421945370268047288659190368271547508294168 
OTSA291SESOCILISTOSSI9SSOG547215793482608359726401 
iy 68125906807594812485973120671029645383471652890 

59TS2H4010836149725253469018754172889061265830749 
83509472168570218946521004768027451906886R07105528 
18097658242784651390312695874048205163794180569372 
2O485761897168025493967014239580694732815201648795 
41256809735093762184869751402383516790429624915087 
52134096873429806571736520981439684057210732948615 


“ 


‘The tests here given are the first of a 
series that Doctor Johanson has selected 
for the readers of Porctar Sciexce 
Mostuny. In succeeding issues he will 
offer you other tests that inelude the 
entire range of mental activity. To ob- 
tain maximum benefit from this tnique 
series, you should complete all the tests 
‘and obey all the rules. ‘Then you will 
have an accurate measure of your mind, 
ill find your mental powers have 
pened and invigorated by these 
interesting exercises. 
Not only will these tests be mentally 
stimulating, but as pointed out ab 
they” will dixcover in what direction 
moves most. quickh 
words, where your talents will shine to 
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Have You Imagination? 


‘cach etter ony once in each word. Turn to page 
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be had from such a discovery. Also it 
is especially important. when everyday 
competition in the workshop, the office, 
and the arts becomes keener and keener. 
Knowing that you have analyzed your 
powers by such tests as are offered here, 
and by constant observation of your 
daily reactions to phases of your work, 
will give you added confidence in every= 
thing you do. 

‘So look upon. this series of tests not 
merely as an intelligent game. Look 
upon it as something that will make you 
amore useful as a human being ada Yale 

cog in the great wheel of progress, 
‘The solutions ofthe test, from whieh you 
‘may obtain your rating, are printed on 
page 133. Do not, however. look at. the 


the best udvasttage. Tittsivemaunucapadsagyouraiag Solutions until you have completed all 
“There is a great deal of satisfaction to five tests, 
1. What 3 coins add up to 20 cents? .. Halves «Nickels . . Pennies 
Bg Pe 3g -Nickels ..... Pennies 
Ro8 § 4 8 HF ‘Nickels :°°1 ‘Pennies 
«7 8 wa gy 2c Nickels .....; Pennies 
“64 4 w agg ‘Nickels -Pennies 
2S a oe 2) eae . Nickels . . Pennies 
a6 4 & 4 4D Nickels ......Pennies 
«pe we way ‘Nickels :°°1 Pennies 
«fe «wags 2 lNickels °° <7: Pennies 
«54 «44D too Niekels ...." Pennies 
“> 4 «© wag I Nickels Pennies 
«34 «© 448g TL Nickels |... ; Pennies 
“6 HH ww SS uarters Dimes. .... Nickels. Pennies 
“74 «way fers ....., Dimes... 1. Nickels... Pennies 
“6H ww wa Quarters .2...-Dimes <<... Nickels .:....Pennies 
{you havea "head fr finance,” you peobably wll abe complete tie tat quchy. Write down the anawer a the proper 


‘blank spaces and work until you have finished. Do not look for your rating on page 133 until you heve completed all tests: 
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One Man Submarine 
Dives - Feet 


16 
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He Wouldn’t Trade Jobs with 


‘The shaft head, showing miners about to descend into the v 
the Woolworth Building i all 


Underground structure a8 dee 


E'LL soon be out of this, ther 

fakl old. David Jones, rlling 
disparaging. gray 

drab murk of norm cond 

led 


und ut he col “ave 
the shaft to go off shift: 
tld David to. show me 


stand. 
igh looking woods 

etwork of iro 
es at a plunger 


protruding fro ng brass cylinder 
attached to the shaft frame. After a 
ant an answer came, four shrill 


squeals of released compressed air, and 
old David came back to the eage, 


4 AND now we'll go down, then,” said 
David. “Keep your hands. in 
and—" 
‘The innocent looking platform sank 
with us jerkily and swiftly. In one swift 


‘The Veteran 
In ty years of 


stant the light of the dull day was 

nged to murky twilight; in the next 

instant darkness leaped on us from every 
darkness that extinguished eve 


? 
the praise of Mr. W 
that distinguished raged 


‘a pause that seemed long to 
Tie cage clattered downward, 
“Yes,” old David began again, cas 
back to our conversation at the shaft 
head, “for fifty years and more I've been 
‘a miner, and in the old country my father 
was a miner before me. Killed he was, 
then, when the pumping engine beam 
broke at Hartley colliery back in °62, 
fell into the shaft at 


blocked it so'that 
every man at work in the levels was 


By ARTHUR 


Fifty Years a Coal Miner, 
David Jones Finds a New 
Thrill in His Work Every 
Day—His Narrow Escapes 


GRAHAME 


starved, to death before it could be 
oNvothe Ach ote! 

‘Another pause. A cheering anecdote 
Now it scemed 


it's the air pressure ag 
the cage that makes 
Z You'll take 


safer _undergro 
nowadays, W 

one thing or another. Accidents like 
‘one that cost my father his life ean hap- 


pen no more, for now 

‘caught by a rock fall i 
alw 

to daylight from 

within a couple 

‘Although 

wy fallow the © 


atour of 


would be 


accident that could trap one of our men.” 


UDDENLY, the cage came to a gen- 

tlestop at the foot of the shaft,wherea, 
single electric bulb burned over the white- 
washed entrance of a cavern that soon 
lost itself in black subterranean shadows, 
” said David, grin 
ning. * Red Ash vein, seven hun 
dred and twenty feet below the surface, 


the Presid 


No rain, you see, and just cool enough 
‘to be comfortable.” 

‘Men who were waiting to run coal- 
Jaden mine cars onto the cage platform 
exchanged jocular greetings with old 


David. 


down; and the coal goes up, and the boys 
when their eight-hour shift is done. 
“Well do I remember the first day I 
‘came to work in the mines,” he went on, 
eading the way into the shadows of the 
cavern. “I was but a green lad then, 
fresh fn Americ fom ofd Wak, bat I 
ot through a long shift well enough by. 
what the ft 


doing jus impy old miner I 
wi aS for bate, cies ‘80 when 
Knocking-off time came at last I was feel- 


ing pretty cocky as I followed him along 
‘the main mine road toward the shaft to 
be hoisted to the surface. ‘Then, after we 
had gone a ways, I remembered that 
Thad left my coat in the heading where 
‘we had been working. By that time the 
boss had got into an argument with 
another miner, and I didn’t dare interrupt, 
to wsk him to go back with me. 


“UVVELL, I didn’t want to go home 
without my coat, so without say 
‘.word to anybody I went back after 


it,” T knew the way, well enough, I 
thought, and had an oil lamp burning in 
my eap. T'd get my coat and eateh up 


with the boss before he got into the eage. 

“So back I went, counting the turns, 
and I found the coat easily enough. But 
it was creepy and dismal there alone in 
the dark, and I was in a tearing hurry to 
‘get back to the other men. So when T 
ame to the first, turning and saw the 
flare of a miner's lamp a couple of hune 
dred feet down the level, T followed it, 
hoping for a short cut. ‘Then the light 
disappeared as suddenly as if it had been 
blown out. “The man wearing it must 
have tuned into a cross-heading. But 
when Leame toa passage leading from the 
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Testing for Fire Damp 


Below: How the safty man takes 
samples of air in the workings to test 
Rr fre damp, the dangerous carbon 
foment par that cam couse terse 
‘ceplonions. Bach morning before the 
‘miners gp down the shaft, headings 
iS ehich Uy are to work are tevted 


ge I was in T cou see no glimmer of 
shouted, but T got no answer, 
ne Wall lost T was by then, and a T 
stood there in a stillness broken only by 
the drip of water somewhere near, trying 
to think what I should do, my lamp 
began to flicker. ‘Then it went out.” 
‘Old David Jones placed a careful hand 
fon my arm to guide me around a wet 
spot in the dimly’ seen roadway. ‘Then we 
tured into a cross passage, and abead of 


7 


‘ces 


us ight lights, 
sounded, and the whir of machinery 

“That's the pump room ahead,” suid 
David, “Night y the pumps 


‘out when you were lo 


THAT,” said David casually. 
‘Well, then, I was a fool. I 
4 have sat down where I was and 
d for someone to find me. In those 
days, they didn’t have the system fc 
keeping tabs on the men that they 
now—when the level 

the shaft 


sure that no poor devil has been caught 
by a rock fall at the last minute—but my 
bass would have missed me in the morn- 
ing and started a search, But I was 
scared out,of my wits by the darkness 
and the stillness, so T staggered on and 
‘on, shouting, and butting my silly head 
aguiont Sant rock! walla;sed Tallicg down 
and getting up again, until all my 
strength was gone. By that time I had 
‘wandered into a worked-out section of 
the mine. ‘There they found me thirty- 
six hours after [had lost myself, too weak 
to move, and all the way out of my head 
from the dark loneliness.” 


Watered 
. where gigantic puny 

patel nah mont emer, dete 
fights gleamed, and engineers armed with 
Jong-spouted oileans worked placidly, 
apparently with never a thought for the 
aillions of tons of rock and coal hanging 
over their heads. ‘Then we stopped, and 


8 
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“Electric Mules" Now Haul Mine Cars 


David opened an iron door in a rock 


wall. 

is is the level boss's office,” he 
said, as we entered a 20-foot-square room, 
its rock walls whitewashed and bare. 


“TOW, then.” he went, on, perching 
himself of a stool, “the Big Boss 
told me to show you the mine. It’s your 
imagination you'll have to use to see it 
all, then, ‘Think, then, of an office build 
ing as tall as the Woolworth Bui 
that T saw in New York, and cove 
many square miles where the Woolworth, 
‘covers but a single block, and built down 
from the surface of the earth instead of 
‘up from it; with shafts taking the places of 
elevators, levels instead of floors, mine 
roads in. place of main corridors, and 
ing headings in the coal in place of 
lors. If y imagine that, 
ave. a rough outline of the layout 
coal mine, 
But there's this difference— 
‘8 coal mine has far fewer levels 
tall building has floors, At 
te we're pretty nearly as 
deep underground asthe Wool- 
worth Building is high, but in 
this there are but seven 
levels—the Red Ash that we're 
that follows a coal vein eight- 
‘een feet deep, and six others that 
follow veins from four feet. to 
ight fect deep lying between us 
‘and the surface. Between each 
these veins is sixty fect oF 50 of 
shale. You didn’t 
ances to the other 
levels when we came down, for 
they are served by other shafts. 


vO must do 
before youean win coal from 
a mine—you must pump water 
gut of it and fresh air, into it 
It’s not from underground streams 
nnor straight down from the sur- 
face that, most of the water 
comes. ‘The driest part of this 
mine is right under the bed of the 
Susquehanna River. The water 
seeps in through the coal veins 
from their outerops on the hill- 

“Getting fresh air into a mine 
is even more important than get- 


‘Tee aren of the pasture 


ting the water out. Maybe when you saw 
the ventilating fans at work in the e1 
hhouse by the shaft head, you mad 
natural mistake of thinking they were 
pumping fresh air into the mine. Well, 
then, that's what they really do, but they 
do it by drawing the stale air and gases, 
up through the upeast pipe, and the fresh 
air rushes into the mine through the 
intake pipe. i ? 
“Fresh air every minute is a life-and- 
death matter to the men working under= 
‘ground, and the mine roads and headings 
fe aid out oo that there always will be & 
ood brisk current going t them: 
fd on the surface there is an extra fan 
and engine always ready to be switched 
on in ease of a breakdown. When, in the 
course of mining, are cut that 
‘would cause the air to short circuit, and 
so leave parts of the mine without a fresh 
supply, we put in airtight doors that 


‘An Underground Pasture, 720 Feet Down 
‘A pesture for mine mules 720 fet underground. The floor is of clay. 


1s 100 by 50 feet, and itis designed to aceon 


‘movdate 10 mules ae a time, Modern machinery is how taking this place 


“we'll go out into 
you can see for yourself h 
taken from the workings.” 


ROM a shelf he took an electric lamp, 

fixed it in his cap, and slung the bat= 
tery around his neck. “It’s as a hazarde 
‘ous occupation that they classify coal 
mining,” he said, “and in that they're 
Fight enough. - But it's not nearly so 
hazardous as it was in the old days. 
Why, as late as 1908 there was a miner 
Killed for every 107,407 tons of coal that 
was sent to the surface, whi 
there were 238,576 ton 
every Tife that, was lost 
David grinned at me. 
then, at, me quoting statistics to. you 
It's a safety man's job that I hold down 
lay’s, and Lload up with arguments 
the boys careful. 
What do safety men do? Every 
morning, before the boys come down 
the sat, we come into the level and 
test every heading. in which men are 
going to work—for fire damp and for 
loose rock in the ceilings. 
Every miner must report here 
at the level boss's office to 


properly’ timbered,’ 


“FPIRE damp is the coal 
miner's most dangerous 


‘you should think so. When a 
as explosion 

{nto the papers 
it has killed 


several_-men, 
But asa matter of fact, rock 
falls from the roofs of the 
levels kill eight miners to 
every one that is killed by 
gas. But rock falls usually 


Kill only one or two men at a 
(Contr on poe 184) 
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From a Weakling to a Hercules 


How Puny Boy Became the World’s Strongest Man 


As Told to Arthur A. Stuart 


By Frorenz Ziecrerp, Jr. 


see nae las ean a he 
ag galt Ia Plnneng nny Ae nese 
Paya Meio onl hi Mena ero 
nears 

DEAS oe oer meres cores 


DELICATE, curly-haired 
ad of 10 stood with his 
father before the marble 


red his 
pil y—the frame of a 
veaking-—wvith the bulging muscles and 
beautiful symmetry of the heroic figures 
before him, And ‘in his heart he made 
asilent vow that some day he would be 
like them—one of the strong and mighty. 
‘That was nearly 50 years ago. Just the 
other day there died in England the 
amazing fulfillment of that ambition— 
Eugene Sandow, a man admired and 
honored by the’ world as the greatest, 

strongman of modern. times. 
Within a comparatively short lifetime 
—marked by an intense devotion to a 
had refashioned the 


power macl 
sinews of steel—the idol of 
his prime; honored by kings, princes, and 
presidents; patronized by aristocracy. and 
avlored by gentlewomen; worshiped by 
strength-loving youth everywhere. 

By sheer determination Sandow made 
himself a Hercules. T have seen him cow 
‘circus lion, gripping the king of beasts 
by the throat with his bare hands. I 


have seen him bend backward and lift a 

horse over his head. T have seen his 

powerful fingers tear 

Houble deck of care in 

two Tike 40. much tissue, 

With the aid of harness x 
lift aw 


to the top of a 
In the bearlike grip 


ine right without movi 
Iitais. Alternately being right sd 
Jett forearm undet the upper ne, 
‘with west rolled beneath acmpit 


Feller. 


eld 


of his bulging arms he once 
crushed the ribs of a git 
‘opponent who sought to vanquis 
him by foul means. His mighty, 
chest could support the load of 
three horses, And once, T re- 
‘member, he supported 32 mem- 
bers of our company and myself 
‘on his back very easily. 


the name of Sandow was, and still is, 
synonymous with that of Samson, ‘To be 
a “perfect Sandow” is to possess super- 
lative strength, and unusual muscular 
reason why Sandow will be re 
fas the mightiest long after 
forgotten—lies not so much in the tre- 
mendous feats he performed as in the 
fact that he showed id women, the 
‘and weaklings alike, how they, 
too, could become strong as he was. 
‘Gtten ba Sundow say to his 
admirers: ‘average 
man, ean become not only an athlete, 
but you ean acquire strength equal to 
ry oven if-you will pursue the same rigid 
Aiscpline have pur” j 
'o prove that what he said was s0, he 
= offered himself as” an 
exhibit, and he gave to 
the world the first really 
entific system of phy’ 
ical culture, based on th 


2. For shoulders and chest: Being arm 
{all to'feont in line with the mouth 
lee elbows stright and head wel 
beck: Prom this pontion throw both, 
femme back inline with. shoulders, 
fetumning them quickly Wo font again 
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They Laughed at Him, but He 
Gave Us the Telephone 


The Story of a Young Inventor Who W ouldn’t Stay Discouraged 


HERE is a favorite , be heard as clearly as if we 
story about the you By Baan CWaeerKe were talking to some one in the 
Alexander Graham is due solely to 
Just 50 years ago, Bell's tall, pale-faced 
first crude baby telephone had professor in his twenties, whose 
been placed on exhibition in an profession was to teach deaf 
out-of-the-way comer of the utes how to speak, didn't 
Exposition in know it was impossible to 

while its strug. ttondistance thesound 
ed ‘electricity 

lieve it ime 


gling young et 
Boston,“ y 
foong int pas a alee 
felt he eould not 

ake the trip to the 


refused to bel 
possible, 


WEES eer ana supe 


ser heads vidi 


in love with a little deaf girl, 
Mabel Hubbard. She w 

naking the trip to the expos 
mand the young inventor 
went to the railway 
Boston to say good-bye to her, 
‘There she learned for the first 
time that he was not to go; w 
not to 


talk, Tean make iron talk,” he 
once said to his patrou, Gar 
diner G. Hubbard. 

Hubbard laughed at him. 
“You're talki 


iained firm. She plead~ 
ed, to.no avail. ‘ 
At last, just as the train was 
he station, Bell 
rars! Of course, 
hed what anyother ar ‘h somehow 
lover, would do, He dashed madly after into your room from the radio loud- appears ever to watch over the discour- 
‘and leaped aboard—without fer—music brought across a conti aging struggles of young 
ticket, And 0 he went to through 9000 miles of ina aha 
the Centennial, and there, by the merest nothingness—you feel that it really can’t ‘Thus, if Bell had not been a voice 
thread of a chance, he got his opportunity happen. And yet, marvelously, as we all 
to give to the world what is pethaps the know, it doe in love with a deaf girl, the secret, of the 
ost tremendously useful of all today’s ‘That these things are so—that we can telephone might yet 


‘Dr. Alexander Graham Bell, inventor of the telephone, 
the frst New York-Chicago long-dietance line, Ovtober 


marvelous agencies of civilization. talk by wire and talk by wireless, and can covered. For, a Il see presently, 
‘One reason why this little story it was only through his thorough knowl. 
is repeated here is thi A Forerunner ge of the mec ‘of sound and the 
‘The other day I mentioned it to piste instrament called the mysteries of speech and hearing that he 
fan old employee of Doctor Bell Telegraph te the ‘usable to recognize the frst wee voice of 
‘And he told me the story couldn't © ; talking telegraph” when it 


he true, couldn’t have happened, tins" : him in a reve 


For my part, Tm just as well Again. if a y 
satisfied, and the story of the was aiding him in his experi 
tuous lover is just as real had not turned down a 
fas it ever was. For all the rest g screw too tightly, that first. voice 
of the wonderful things this never could have’ been heard, 
inventor did couldn't have been And, finally, if Bell hadn't caught, 
The most learned that train for Philadelphia, and if a cer- 
experimenters of tain Emperor of Brazil, Dom Pedro, by. 
the day said so. ‘name, had not happened along at the: 
sual Exposition at the most opportune 
‘HE telephone, they asserted, “ nbryo telephone might to- 


. Make 


fate is not at all hard to imagine 


syet—we have the tele y HE Centennial Exposition 
Even now, as you put a funny looking Est crade now, but haf « century op it that is scheduled to open in Phila- 
ng to your ear and hear the voice Syed potas uamumitcr and reciver. Ween delphia in June, commemorating the one 

thousands ep waid ya eerie gates Hundred and fifth anniversary of the 
ay, it seems scarcely’ poss a the bees fod ican republic, will commemorate also 
that it can be true. And yet itis. Oras  Gury’,o van pemees tp its seniewt 2 the dramatic scene that took place in that 


majestic organ notes come floating out Similar iairumeat ot the other end of theline other exposition 50 years ago, when Bell's 
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telephone was brought to the attention 
of the scientific word as something work- 
al 

Tt was a hot Sunday in June. For six 
weeks the models of Bell’s first receiver 
nd transmitter had been lying almost 
unnoticed on a little table shoved in a 
comer between a wall and a stairway. 
But on this day the exposition judges had 


Promised to spend a few moments, during 
their tour of inspection, examining the 
odd creations. 


TT HE vous professor stood by his 
site, tie wel, arose aad. = 
little discouraged, as hour after 
hour of the hot afternoon went by without 
a sign of the judges. When at last they 
came, the day was spent. ‘They were tired 
od hungry and uninterertd, One of the 
teiver, anced att, and placed it beck 

‘on the table. Another made a 
ive remark, and the rest laughed. 


Bell's heart sank. But just 


aiked Dom Pedro, the Em 
3, followed by his retinue. 
Vith’ arms outstretched he 
ight to the young 

inventor. 


“Professor Bell," he ex- 
am delighted to 


If the judges were sur- 
prised, Ball was dumbfound- 

|. He had forgotten. that 
Dom Pedro once had visited his school for 
deaf mutes in Boston and that the em- 
peror had b crested in establishing 
‘similar school in Brasil. 

‘Of a sudden the judges became all. at- 
tention ax Dom Pedro placed the rece 
to his ear. Bell, who had strung a wire 
across the room for demonstration pur- 

, stepped to the far end and spoke 

Into the transmitter. As he did so, Dom 
Pedro jerkeal his head away from the re- 
ceiver, threw up his hands in utter amaze- 
‘ment, and cried: 

“My God, it talks! 


CERTAINLY did. 
judges wanted to try 
d bee 


became 
in electrical science. 


‘dramatic moment marked! the be- 
ginning of the telephone’s growth, a 
growth so tremendous that haif a 


Eentury later, more than 16,000,000 tele- 
phones are serving the people of the 
nited States alone, and telephone serv 
ies eam a of the SS 

ccemstien of ou ev os 
hess und socal life. iis) 

Tuck, you may say, was with Bell 
Undouiny was, Bat Ke was the Kind 
of luck that, by some strange qui 
creation, cones unexpectedly to reward 
the mar of vision who clings desperately 
tovan elusive idea and spends days and 
hights of heartbreaking labor overcoming 
fallures and carrying his sea to fuldif 
ment. 

‘Perhaps the most remarkable thing 
about Bell's invention was the fact that 
hhe was not an clectrician. His knowledge 
of ‘leetricity was exceedingly limited. 
On the other hand, he was a specialist in 
vocal physiology, a his father and grand 
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Bell's First Model of 1875 


‘The diaphragm was 2 drum of gold. 
enters akin joined to am irom armae 
‘ire vibrating in the Sed of 5 magnet 


‘The Instruments that First Learned to Talk 


‘Ae ef isthe frat traemitter and at right the flwt receiver that sent and 
fecrived spoken menngrs telligently™ 
‘ents Prof, Bel exhibited ot the Phladeiphia Centennial Expoution to 1878 


How They Used to Do It 
Here ig 2 1926-mode! gis talking over an 1878. 


father had been before him; a student of 
voice, of tone, pitch, and modulation. To 
him the sound box of the voice and 
vibrating diaphragm of the ear suggested 
untold possibilities for creating a me- 
Sieckal sound bec end © meisatel 
diaphragm that might transmit the vibra- 
tions of sound, with all its intricate varia- 
tions, the medium of electricity. 
“It Loould make acurret of electricity 
in intensity precisely as the air 
varies in density during the production 
of a sound,” he confided to 4 
Watson, the young mechanic who was 
his able right hand man in his historic 
preliminary experiments, “I should be 


“Then are the ‘bumble tastra 


a 


able to transmit speech telegraphically.” 
And so he sought to apply his know- 
ledge of sound to the mysteries of clectri- 
Gity through tireless plodding experiment, 
In this, strange to say, his first important, 
faget was his very ignorance of electrical 


* FJAD Lnown more about electricity 
and less about sound,” he once 
said, “I never should have invented the 


experts of the day, to whom the tele- 
graph and the Atlantic cable were the 
crowning achievements, already were 
bound by rules and formulas. 
‘They had set certain limitations 
do, They Kaew or thought they 
lo. ‘or thought they 
‘knew, for example, that 
sion was impossi 


making an 
electrical 
telegraph. 
But to young Bell, in his 
Scere ane 
nothing was 
his imagination told 
would be a wonderful tI 
ia continuous current mi 
be made to vary i 


why then it might be don 
regardless of any rules; and 
it was worth trying. 

A second asset was Bell's 
inherited passion for Asa boy 
hhe had built an artificial skull of rubber 
hich, when filled with air from a hand 

lows, would produce a sound startlingly 
fimiar'to the’ human voce. Henao 
had devised a toy dog that would bark, 
When at the age of 24 he was called to 
Boston to teach a school of deaf mutes, 
fand Inter when he became a professor of 
elocution in Boston University, his ene 
thusiasin for invention persisted, 


HE cellar in the home of one of his 
deat pupils became his laboratory 
and workshop, and there in a litter of 
wires, tuning forks, and magnets he 
wur. One of the first 
periments was a mae 
le records of sound 
vibrations, with which he hoped to aid 
the deaf to speak. Once, when he men- 
tioned his experiments to a Boston sur- 
‘geon and aurst, the latter suggested: 
“Bell, why don’t you use a real hu- 


‘which, when he spoke or sang into the 

ear, a straw attached to the eardrum 

‘would make a visible record of the vibrax 

tions on a moving piece of smoked glass. 

In his study of the ear, Bell was amazed 

at the efficiency with which the delicate 
could transmit, vi 


disk can set up vibrations in bones,’ 


he asked himself, “why can’t a metal 
disk set up vibrations in a metal wire?” 
‘Out of this query grew the conception 
of telephone diaphragms connected by an 
electric wire. 
Another product of Bell's cellar lab- 
oratory was an instrument that he called, 
\Gontinwed on pase 148) 


‘The projector. 
thee 


Fant pevlect 
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Lenses at 


Of the Uiferent planets 


arkable imitation 
cf the real heavens 


Stars Move across Concrete Heavens 
A Remarkable New Way to Teach Wonders of Astronomy 


‘OU enter a large dome-shaped con- 
crete building, Itis dark, Suddenly, 
thousands of glittering stars 
{in what seems to be the infinite sk 
marvelous, suns and planets begin their 
tajestic march across the heavens. In a 
few moments intricate celestial motions 
are revealed so simply that you, who per- 
haps have never opened an astronomy 
book, ean understand mysteries of the 
universe that puxled scientists for cen 
turies, 

Such a graphic ro Jesson in astron- 


cxny his ee ade by a remark 
ible invention eal netaritt,| 
‘which recently has ‘tiectel wide ert 


ca 
tricate movements of the stars, the sun, 


‘New York, and Rochester, 


By Newron Burke 


tion screen upon which a system of opti- 
cal. projection lanterns located in. the 
center of the dome throws images of the 
stars and planets. Four thousand. five 
hhundred fixed stars of the first to sixth 
‘magnitude—as many as are visible to the 
ye out of doorsare shown on the dome, 

fare projected from a part of the 
machine that resembles a. chest 


group of lenses. ‘The relati ign 
flare, as we ee them. sindicate by usin 

disks of varying diameters ing to 
the stars’ magnitude. 

‘A number of special lantern attach- 
este Resins by 9 $00-candlpower 
lamp throw nebulous images on the 
representing with startlingly realistic 

fect the misty beauty of the Milky Way. 


How to show the movements of the 
piety was the most complicate prob 
These wander tical orbits 
aground the sn, each ata diferent spe 
rom the hey appear to have 
‘hese are projected 
k ca m of the machine that looks 
ig glass cylinder, which contains a 
putas oft ating deka: cuak svrivieg 
a motion corresponding to that of the 
body it represents, 

‘The sun, moon, Mercury, Venus, Mars, 
Supiter and Saturn are represented. Ura 
nus and Neptune are left out, for these 
fo aoe we never ee wit the maked 


"Two kinds of rotation are provided for. 
One shows the motion of the heavens in a, 
day, and the other, the yearly motion, By 
means of gears the daily motion can be 
represented in 444 minutes, two minutes, 

of 80 seconde, ‘while the 


The ingenious idea of 
‘this planetarium, worked 
‘out by the Carl Zeiss Opti- 
‘eal Works at Jena, is one 
never tried before.” Man 

instruments have been built 

to represent the motions of 
heavenly bodies, in which 
the planets, were attached 
to radial rods, but the spec- 
tator had. to observe all 
their workings from the 
outside, and” the | move- 
ments were not like what 
‘we see from the earth. In 
the new planetarium’ the 
observer is inside, Tocated 
‘on the earth, so that he sees 
aactially what is observed 


BS, 
CP AUERS 


seconds, 
ntean beset 
to shows the aspect of the 
heavens at any date, You 
ean see how the sky looked 
when Columbus discovered 
America, oF you can Toke 
faheadggind se how it wil 
be thousands of yearsin the 
future when the earth will 
hhave a new North Pole star. 
‘The Jena planetarium 
has a diameter of 88 feet 
and has seating accommo- 
dations for 700 spectators. 
It was shaped of fine steci 
wires and concrete was 
blown on it until the spaces 
were filled, ‘The interior, 
having no seams nor ridges, 


every night, only with the 
‘speed greatly quickened. 

‘A huge hemispherical 
dome is used as a projec- 


How the Artificial Sky Is Constructed 


Cement is blown into a vaulted network of steel, then allowed t9 set, pro- 
Seeing a reinforced concrete dome on which the stars are projected 


makes possible the optical 
illusion that you are actual- 


ly out in the open looking 
into vast space. 
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My Rope Escapes—By Houdini 


You Can Mystify Your Friends with 
These Simple Tricks with Knots 


will supply a splendid reper: 
tory for any amateur performer 
—a much larger and more effec 

might. 


when 
myself to.a grou 


INCE. publication of my 
series in Povunau Scurxen: 
Monruty began, I have 

received many letters from readers who 

fre interested in magi 

ably the writers of 


ns in_ performing. specific 
Many have requested 


me to expose 
Sbtalning aoe of 
ne take the opportunity here of 
telling my various correspondents that, 
hI appreciate greatly. thei 
, Lam unable to grant their requests. 
‘To expose the tricks of any reputable 
would be contrary to the ethics 
iy profession, A magician's secrets are 
his stock in trade; the tools and materials 
Which he earns his living. 
teat ceuuie only Sey secon far take 
performance often are the result of years 
of patient sty experiment and practice 


Were a magician to nullify all his study 
and practice by exposing his own tricks, 
he would be silly indeed, for his only hope 


of retaining his power asian entertainer lies 
in mystifying his publi. And for, one 
ian to re methods of an- 
othe ur-provided he knows thei 
‘merely an inexcusable act of 
isniess that eould do no possible 
‘The tricks of charlatans and swi 
of course, are a different matter. I al- 
ways am ready to expose the methods of 
those who prey upon deluded persons by 
absurd claims of st aes 
Ter aaeape onbeoninte 
avec tod asa tea poses 
the Society of American Magicians, I am 
hound to protect legitimate mystifiers. I 
have told the readers of this magazine in 
earlier articles how fakers and miracle 
mongers have “borrowed” the tricks of 
professional entertainers and used them 
to delude and defraud, It would do im- 
‘mense harm were I to put into the hands 


‘The Handkerchief Release 
low Houdini does the hadberchief release, @ 
Wick Ia which be trees imac from ‘rope 
‘passed around a handkerchief that. blade. ia 
‘wrists together. the ends of the rope being 


og 
Dullic hy exposing my own tricks or 
those of other reputable magicians. 
However, there are tricks—good tricks 
in the capable of ame 
teur mystifersthat Tecan explain. “And 
Tam ging to devote thereat of Uhisartile 
to teaching thowe who have ambitions in 
that line hew to do sone “escapes,” Unat 
is, how to liberate themselves from rope 
ties, sacks, and similar restraints. 
‘The ties and escapes I am going to 
Lect vatets all oa a, and rr 
tively eany to perform after a i 
practice. Added. to the sleight-of-hand 
Yricks I’ showed you last month, they 


Knots that Are Not 


‘magical t 
necenity for aucceas in performing 
escapes is showmanship, 

sent your tricks i 
ing your audience 


p 
all times your self confidence and’ an 
ccathusiasnt that your audience it bound 


to find cont Your pro- 
‘gram should be arranged with some idea. 
of obtainingaclimacticeffect, That is, you 


should present. simple. trie 
that appear to be simple—a 
each succeeding one a little more dificult, 
‘until you finish your act with the showiest 
and most effective trick you know. 


AUDIENCES invariably find rope ties 
‘and escapes interesting, an 
stinct advantage with relat 


resenting, tricks of thie 
character in that, unlike the apy 
tus used in the typical sleight-of-hand per- 
formance, there is nothing to excite suspi 
ion nary pce of rope, tape, or 
tring. The best rope for most escay 

ver Lake sash cord this that is 


describe, unless 1 designate otherwise. 
ind Rett, and fective tick, simple 
highly my: form 
swiftly and well is what I will eall the 
“handkerchief release.” Hold your hands 
together, pan to palin, and fing 
tended. “Have some one tie 


away from the person holding the rope 

until it is taut. The loop in the center 
then will be between your wrists at right 
angles to the handkerchief and beld 
tightly against it, 


cannot be slipped out of the 
. then walk to within a few 
feet of the person who holds the ends of 
the rope. Wall away from him again, 
id this time, when the rope is drawn taut 
falls to the floor, while you turn and 
show Sue wrists securely 
the begin 
"This relense ia learned easily. 
strate that y 


wrists until it ean 
drawn through 
hidden 
pe holder, and 
then as wy, slip the loop over 
the top of the fingers of the left han 
rope a willaip out ofthe handkerch 
as soon as it is drawn tight. ‘The photo- 
graphs on page 23 show exactly how this 
trick is done, 


SIMPLE release, probably the oldest 
own. to conjurors, but exceedingly. 
clive when well managed, consists of 
ing the hands when they are tied 
without trick knots of 


this iy not especially easy, for it requires 
considerable supple 

tice, though, should 
the trick i 


fas to preclude the possib 
federate's 

‘When yo 
your bod 


il they are behind | 
it down on the floor, cross the left 


the right through your 
arms, ‘Thus the knots will be brought 
Where you ean untic them with your 


trick for the reason tha 
tight knots cannot be tied with it, and so 
‘smooth that you will not be hampered 
when you try to work your tied wrists 
down aver our hips 

‘A somewhat si 


is performed by trickery. 
t trick, By means of it you 
4 out of coats or perform 


behind your back just as the committee 
secured them, 


PT 21 tre is done with a pcce of sash 
cord six or eight fect long. Extend 
your left arm in front of you and have 
ome one knot the eord about it, the knot 
being on the inside or front of the wrist. 
Still holding the hands in front of the 
body, place the bark of the right wrist 
upon the knot, explaining that this is the 


sition in which you wish Your wrists to 
tied behind your body. ‘Then put your 
hands behind your back in the position 


you have demonstrated and let the com- 
mittee tie your wrists together. 

‘The instant the knots are made, turn 
‘your back to the committee and the audi- 
fence, take out your right hand and wave 
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You Can Slip Out of Your Coat 
with Your Wrists Tied 


cend either with y 
hi i back, or with the hands free, 
and the rope lying upon tI 
"Tho winks trick here Hes m= Hithe ma- 
nipulation you make before the second 
knot is tied. As you place your hands 
behind your back, 
rope a turn about the k 
hhas been r left. wrist. 
supplies ‘or three inches 
quite sufficient to permit the with- 
drawal of your right hand after the sec- 
‘ond knot is made. 
‘When you wish to withdraw the right 
hand: you merely give the wrists « ball 
turn in the direction opposite to that in 
which you made the turn about the knot. 
When the right hand is replaced in the 
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Joop, you reverse this tum, and the hands 
will appear to be securely tied. This re- 
lease is not difficult, though i will pro- 
bably require quite a little practice before 
you acquire the expertness necessary to 
Performing it in public. 


es make very effective 
‘Your two thumbs are tied s¢ 
carey together with cord. Then you bac 
and catch hoops that are thrown to 
a ‘on either arm, permit rods to pass 
ween your hands and perform similar 
effects that are obviously impossible with 
the thumbs tied, ‘There are several 
methods of performing this trick. ‘The 
fone Tam about to describe is probably 
the simplest. 

Prepare a piece of one-eighth-inch 
woven cord, about a foot long, by boiling, 
it in paraffin, This treatment leaves the 
cord pliable, but stiff enough to hold any 
shape into which it may be bent, 
the thumbs toget thwise, 

in. spread-cagle 
your hands to the 
is to tie them, palms forward, 
the photograph on page 25, 
and request that the loop of the cord be 
placed about the inside of the thumbs. 
that is, on the palm side of your extended 
hands. 


ROP the hands so that the thumbs 
may be knotted together from the 

top. but in doing $0, slip the forefinger or 
third finger of the right hand inside the 
‘of the cord, Clasp the fingers to- 

the knots are being tied, an 
willl no 

ng one finger to 


securely between 
the roots and forefingers, 
it now will he posible for you to show 
both sides of the thumbs securely tied, 
for you take up the slack between your 
hands when showing the tops of the 
thumbs and draw the loop taut against 
the inside of the thumbs when showing the 
palms of your hands. In the latter case, 
the slack is hidden by holding your hands 
cclose to your boty. With pra 

Nill find it fairly easy to slip either t 
in or out of the loop without detect 
the paraffin holding the cord stiff eno 

‘of the loop. 


With the cord 


nnd thet in an up and down " 
ind knotted. ‘Then ashorter cond is passed 
Tetween the thumbs and. wound: twice 
ht angles to the other cord, 
forming @ figure eight with a thumb in 
each loop. “Both of these conls are 
knotted at the upper sides of the thumbs, 
and the loose ends may be tied together if 
the committee desires, 


F YOU move the tips of the thumbs 
‘apart, Tike opening a pair of scissors, 
you will ind that for allthis complicated 
iying. the right thumb can be withdrawn 
from the loyp and returoed to it at will, 
hoop performing 

other similar tricks enuity may 
Seema bases ei ed tet 
im to palm, with the fingers pointing 
upward. In this position, the thumbs are 
not easy to see from the front, and the 
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right thumb may be withdrawn just be- 
fore the hoop is thrown. ‘Then, after the 
hoop is eaught, the thumb is replaced and 
‘you offer your hands to the audience for 
Inspection. They, of course, are found to 
hoe tied securely still. 


MUSING little effect that can be 
roruced almost anywhere in. a rope 
{ing program is illustrated in the lower 
irawings on page 23. ""I was doing a few 
rope tricks last week,” you say, “and T 
asked a man to tie my right wrist. He 
And you tie a rope as 

the top picture, “Then he tied 
you say, ilis- 

trating hy tying a second knot in the rope. 
You continue: “I asked him to tie the 
cends of the rope just as tightly and se- 
‘eurely as he could, s0 that there would be 


getting away, as you see.” And, as you 
xive the rope a pull, the knots disappear 
id it comes out straight. 

Here is another release that always is 
good for a laugh at the expense of those 
who tie you, but is effective for its 

ities as well as for its 
and. Jack 


assisting mein te 


You release yourself inst 
of the audience after being tied securely. 
pe, three or four 


A piece of smooth: 
long, is used in th 
nists at the cent 


{eft hand backward 
wrist just under the heel of the hand, as 
though designating the spot at which the 
otis ta be applic As you draw your 
hhand back, catch the rope with the left 
little finger and draw up a loop between 
the wrists. ‘This must be done quick 

tly, for the whole trick de- 
our stealing this bit of slack 


pends 0 
and the 


Jet the committee tic as many knots 
‘of as many kinds as they desi 
task three or fo 
hold of each 
th all their 
ny knots are 

‘are drawn, you can 
‘out of the tie at will, 


iow tightly 
ip either hand 
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Houdini 
Demonstrates 
the Thumb 
Tie Trick 


if you conclude 


glad 


‘and release your hai 


jways you can be sure of a good laugh 


this trick as follows: 


rs 


nce, nod, smile, and say, “All 


You're ‘satisBed "with 


ds, roll the 


rope into a wad and throw it away with 


a careless air. 


SACK release supplies just about, as 


good a trick 


dupi 
back of your coat 


id your confederate 


as I know for 


it with the mouth just 


which you are 
pulls it 
‘When the mouth is as 


23 


high as your collar, your confederate 
takes hold of the concealed sack and pulls 
both bags up over your head. ‘The inside 
sack is pulled about six inches higher than 
the other, and a handkerchief is wound 
about both of them and tied as tightly as 
possible. This holds the sucks logether 
and conceals the fact that there are two 
af them. “The mouth of the upper sack 
thea is tied by members of the au 
ut cond abore the handkerchil, 
ad the knots are sealed. 
‘Then you are placed behind a curtain 
or ina cabinet. It is only necessary for 
you to pull the neck of the outside sack 
Through the handkerchief, hide it under 
your coat, and walk into view of the audi- 
nce, with the other sack over your arm, 
ith’ the mouth still tied tightly with 
handkerchief and cord, 


NOTHER easy sack eseape can be 
ithe aid of a piece of 


ich the sack is made, You 
tick concealed until you have 
stepped into the sack. ‘Then, when your 
confederate or assistant gathers the 
mouth of the sack above your head, 
thrust the broomstick into the opening, 
and let, the committee tie cords around 
the sack. 
‘When the curtain is closed about you, 
pull the broomstick out. "This will give 
out suliient slack to pull the mouth of 
the cords. ‘Thene when 
be mont ot 
leaving 


able proficiency at. making 
try any hazardous feats 
nder-water escapes, round- 
neck rope escapes, or similar effects, 
T perform'stich escapes, it is trues but 
have devoted my whole life to training 


f at least six persons who were 

nitate my feats. ‘Three 
owned, attempting to 
perform under-water handeuff escapes. 
Two men 4 not long ago tr 
hangman's tie” 


lozen needles 

npting to do my needle trick, 

jous to become an ama 

to the simple ti 
nus rope ties.) 

‘enough in the safe t 


So. if you' 
teur mystifer, 
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It May Pay You to Burn Oil 


The Merits of This Fuel over Coal for Your Furnace 
Are Carefully Set Forth by an Expert 


NY man’ can keep his house warm 
with coal—if he can get the coal. 
But modern science now has come 
to the front with a system of house 
heating that may revolutionize the home 
life of whole communities. Coal short- 


ages will ‘no longer 

worry any one, The 
Takiman wil be a relic 
of the past and our 
children’ may never 
now the discomforts 
of getting up on a cold 
winter's morning to go 
down and wrestle into 
life an almost dead fire 
in the furnace, Our 
cellars may become 
living-room, as clean 
fas any other part 
the house, 

All of these marvels 
are in sight aa a result 
of the tremendous 
strides that have been 
the 
‘of oil heat~ 
$e apparatn for we 

in the home, Tt now is 

ible to install a 
Kiet burning outfit so 
completely -auitomatic 
‘that the home owner 
need a mini- 
um amount of ate 
ation as compared 
ith coal firing. All 
Tong the. ther 
mostatic control will 
turn the heat on and 
off to keep the house 
at any desired teme 
perature. 

You will not have to 
struggle with a furnace 
fire to keep it down to 
the point where the 
house will not be too 
hot during unseason~ 
able warm spells. If 
you have an oil heat- 
ing outfit, and the 
weather tums warm 
suddenly, the | auto- 
matie control will put 
the heater out of ace 
mn completely and 
tring, it ack, vite 
Promptness just 


‘3so0n asa cold snap unexpectedly sets in. 
‘a properly installed oil burner, 
you could, for instance, go_away over a 


Neck end” during. the ‘coldest weather, 
with the assurance that the temperature 
of the house would be maintained suffi- 
ciently high so that there would be no 
chance of the water pipes freezing. 
‘Contrast this situation with the 
‘troubles you have with coal under similar 
conditions: Radiators and boilers must 
‘be drained, and so must the water pipes. 
‘And when you come back from your trip, 


By Cottins P. Biss 


The author of this article is Director 
the Popatr Science Testis of Stand 
fend professor of Mechanical 

‘at New York University 


‘ATTENTION NEEDED: 
so Mtromanic se 
cht nECOLATION 


the house will be so cold that it will take 
‘a day or two to get it really warm again, 

‘Of course there are sections of the 
country where local conditions are such 
that wood or coal or natural gas are #0 
cheap that burning fucl oil to heat the 
home could be classed only as a wasteful 
luxury. In other sections the commercial 
distribution of fuel oil has not been 


carried to the point where the home 
owner can profitably obtain the ad- 
‘vantages of fuel oil. 


‘Where fuel oil is available at reasonable 


Prices there are two ways to look at the 
‘question as to whether it may be worth, 
while. One is to figure it out on a dollars- 
and-cents basis, setting aside the matter 
‘of convenience; and the other is to con- 


ef advantage 
of oil for home heating 
is that it requires so 
litte attention. "This 


is true of coal also, if 


ut. most. people 
found that the 
average furnace ‘man 
is careless, ineffici 
and not to be cor 
pared with the ac. 
curate regulation of 
the oil burner instal- 
lation, 

‘There is just one way 
to igure if yout ean 
AMfor,the advantages 
‘of fuel oil heat 
your bone, And thak 
is to make up a come 
Parative table that will 
show you pene 
costs, as they actually 
are, and a fait eatimate 
of the probable cost of 
burning 

On thi you 
will fine an illustration 
that will help you to 
list. the various items 
‘of expense, and it also 


Points out some of the 
relative advant 
ane disadvantages ‘of 


the two systems, 

Manufacturers of oil 
heating outfits claim 
that from 100 to 150 
gallons of fuel oil have 
tthe same heat produe- 
ing value ax one ton 
of coal. About 


feat years 
figure 


to go by, 
ought to be able 


x 
to tell pretty 
how much fuel oil would cost 
after you have obtained quotat 
the local oil dealer. 

‘Many of the successful oil bumers use 
fan electric motor to drive the blower, 
and the cost of the current needed to run 
the motor will have to be included in your 
estimate. The figure given as motor ex- 
pense on the illustration was based on a 
cost of 10 cents a kilowatt hour, if the 
blower has @ quarter-horsepower motor 
runninga total of six hoursaday. Change 

(Continual page 140) 


closely 
ually, 
from 
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‘A croup of children of the State Sanitaciaen 
ft Meriden Coun in 
in the snow tn 


Do We Wear 


Too Much 


Clothing? 


By ROBERT E. MARTIN 


HEY are having a crusade in 
Euro The baltle cry is" Off with 
clothing!” 


‘Three million pecsons, it is reported, 
have joined a nudity cult. They are swit 
ming without bal 
naked over the 
thenies without a thread of clothing. 

Tt began, 80 far as can be determined, 

with a health movie ealled 

The Way to Strength and Beauty 
‘This told of recent discoveries made 
tists concerning the wonderful effects 

ine on the human body. For 
the first, time thousands heard about 
ultra-violet light, those invisible ray 
sunshine that increase the percentage 
of lime and phosphorus in the body fluids, 
‘and increase resistance to disease, 

‘Eezema and other skin troubles are 
cured, rickets and tuberculosis are fough 
effectively, with nothing but sunshine 
Window giass, it was found, shut off this 
a a 
ing, even a single layer of gossamer tissue. 

Tn Germany, if you want to spread an 
idea, you or Various clubs were 
formed to free people of imprisoning 
clothes. They started sun bath and gym= 
nasium classes. One of the largest clubs 
holds huge classes in nucle gymnastics in 
‘@ great coliseum in Berlin. 


A general alliance made up of smaller 
is reported, now has 180 
ity garden colonies, 900 model 
ounels, 380 fresh air baths, and 13 
Ey oan fat all of which it is the 
rule to check one’s clothes at the door. 
AL first the police objected strenuously, 
but the cult spread too rapidly for co 
trol. Now they content themselves with 
‘ouly those who stroll through 
the streets without covering, In the 
country, or in their elubs, the nudist 
enthusiasts can treat themselves to as 
t as they please. 


FOW the idea has spread to Swit 
land, Sweden, and England 

haths are by no means a new idea in 
Switzerland, which was the first 
in the world to discover that tubercular 
children can be cured by playing naked 
in the snow on the mountains. But with 
renewed enthusiasm the Swiss tacked up 
signs on mountain paths: “To the sun 
bord 

‘England, too, had been interested in 
sunlight before’ German cultists began 
boosting it. A group of scientists long 
had been working to find a reason for th 
prevalence of rickets among London 
dren. ‘They discovered that smoke an 
fog, shutting out the sunshine, were to 


Tight, heavy garments 
a barrier to health, 
declare experts—Why 
millions in Europe go 
naked in the sunshine 


blame. ‘They found that children could 
be cured by exposure to sunlight or to 
ultra-violet light artificially produced. 

‘The English police objected to nudi 
hut last summer permitted briefer bath: 
ing suits on the beaches than ever before, 

‘Doctar Leonant Hill, director of the 
National Institute of Medical Research 
in London, Great Britain's leading author- 
ity ‘on the curative powers of sunlight, 
recently advised men to abandon their 
heavy dress and wear as light clothing as 
women do. To the women who w 


short skirts 
and leave your arms and n 

‘Women for years have been 
shine a chance to do its wor 


must afford them satisfaction to learn 
that science abets fashion, 
‘And men who have growled at their 


ees 
coats and mufflers. For medical men 
have found that with all the protection 
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‘This picture shows four members of the Meusendick School for Physical Culture, Berlin, Germany, taking a workout in the early morning alt, 


ing only loin cloths, Reasonably vigorous exercise in the open without clothing. they believe, i the best 


shirts, 
vests, coats and re more 
liable to colds and similar ailments tt 
fare women who go through the winter 
with neck and chest exposed. 

Doctor D. F. who kept careful 
records of colds 


Ith of 85 per cent of all the people in 
country, prese ating figures 

number of deaths from pneu 
For the last 25 years, while 


devised than the sh 
Scotland, declares Dr. Walter B. James 
of New York City, who has made a 


1 the tre 
amazement to the soldiers of the other 


nes describes American sol- 
‘as “hermetically 
he says,“ 

Id hardly dress worse. Tight’ woolen 
Jothing, puttees wrapped around legs to 
keep air from getting in or out at the 
hottom, and collar tight at the top to 
keep air from eseaping there. ‘The aver- 
‘age civilian, while he seals himself at the 
top with a tight collar, leaves his trouser 


lation of ‘the 


ly ed that 
the bad effects of a stuffy, crowded room 
were caused by poison “in the air.” Late 

vestigations have shown, however, that 


the temperature of the 
atmosphere, Doctor James exp! 
met by corresponding altera 

bution of blood in the body, so that there 
is always a state of balance between each 
part of the body and the air in contact 
with it. € it exercise will keep, 
the nervous 3 that has control of 


} Which Is the 
Healthier? 


ray to secure health and strength 


heat regulation, fit, so that it will respond 
if the skin with pourly 
lated clothing causes it to bee« 


Ieaving the legs, neck, and oud 
ty of fresh air way let into the 

ut all of the jacketed pu 
died. ‘The others 


tance of the 
elothing. 

A larger percentage of ultra-violet light 
rays penetrate artificial silk than any 
other material, ‘The fewer layers of 
clothing worn, the better. Even a 

ial silk cuts off half 
wo of three layers of ordi 
clothing cut out all rays. 

‘or warmth, those materials that h 
most air are best. Furs are warm because 
the hair part is 98 per cent air, Flannel is 
£90 per cent air. Wool is warm principall 
because its texture causes it to. stand 
away from the skin, leaving an air layer 
between the material and skin. When wet 
it is much warmer than cotton, because 
it holds more air, while cotton clings. 

Cotton, slick with starch or dressing, 
coolest. ‘The Arab with a single flopping 
garment of such material has probably h 
upon the best hot weather garment 
existence. 

Doctor Albert Hess of New York City, 
who experimented with ultra-violet light 

‘other animals, tried dress- 


An outit of nainsook cotton, he found, 
extended the time of exposure necessary 
to protect rats from rickets, from three to 
ten minutes a day. 
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Can the Eagle Fly with 
the Best of Them? 


By Perer Viscuer 


Tae the maze of 
ting reports con: 
ecrning the air power of 
the United States, as compared 
with that of other great nations, 
comes the recent assurance from 
i itary authorities that 
iam is holding his own. 
thorities con- 
te that this nat could, with 
centrated spurt. reach an 
ity with any rival. 
n. Mason M, Pat- 
Chief of the Army Air 
recently gave the fol- 
figures to the Air Board 
ppointed by President Cool- 
Ixe to investigute the charges 
of weakness in the nation’s air 
wer hy Colonel William E. 
Mist stormy petrel of Am 
ation: 


Ingenious Range Finder 
for Aircraft Guns 


‘Aa example of American ingenuity ia aeronnutic is this new instrument, 
‘Sie Welemeter, which gives direct reading of am werial target's ange 


Nation | In 1928 reliable figures ranked 

France «+ 86,000 ie air power of the leading 

itain’.* $2,000 ns as follows 
215,000. 

2 11,000 


Nation — Men Plarea 
300 1250 


Britain... 81,000 600 
UStates... 14.325 810 
% 11500 250 

3100 250 


How the Range Is Determined However, air power docs not depend 
by a Telemeter nly on personnel and abipe. A huge 


sea e : iding program at 
MISE cwo diagram expain how the tee, Hit nok give the U 


tified that the Army: has 1950 
75 per cent of which are wi 
ines. 

he figures quoted above are consi 

ered by officials of the government * 
information obtainab 

ng them as a basis for comparis 

is apparent that the United States is 

n a precarious condition, 

In two years, France has added only 

slightly to her air person Hand has be 


(8 progress it aeronautics is 
rated by the stirring victor 


Palitzer: 
races for the Sc 
. In one race 


ly, tha 
program inaugurated by 
Premier Mussolini, has nearly doubled 
her air personnel ‘and has more th of acronautics, 
doubled her air fleet. Japan has more such as the range finder pictured on 

than doubled both personnel and fleet. page, are the product of American by 


wi 32000 
1500 1400 


15) ae reap STATES 
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We Will Pay 
$1000 Cash Each Month 


in a New and Fascinating 


February, 1926 


Prize Contest 


E WERE 
famous Am a 
friend: “ Heisthe most 


ing man I know because he is so darned 
helpful.” ‘That phrase, so darned helpful, 
stuck in my mind. 


a these contests, John and Mary hope to 
y help you do your work better and get 
more fun out of life by training your mind 
record of the things you see. 


ERYBODY, everywhere, can 
Peiperren. eo erar ecpercs oe 
dl skill is necessary. All you need 
is a wide-awake mind. Sixty-three cash 
prizes will be awarded every month. You 
have an equal chance with anybody else 
to win one of them. Full details and the 
first complete contest will appear in the 
next PopuLar Sctexce Monty. 


In the letters about our $10,000 contest 
‘on the homemaking problems of John and 
Mary Newlywed, I found the phrase 
again, Not once but many times. Thou- 
sands of folks discovered that in helping 
John and Mary they help themselves. 


Because that contest proved so darned 
helpful, many of you asked for more. We 
are going to give you more. Your old 


I know these contests will interest you. 


friends, John and Mary, have new and 
fascinating problems for you to solve. Be~ 
ginning with our next issue we will pay 
$1000 each month for the best solutions 
to these problems. 


‘The best features of our first big con- 
test have been retained and new and un- 
usual ones added. For one thing, through 


For John and Mary are everyday people. 
They are just like you and me, whether 
we live in Portland, Maine, or San Diego, 
California. Their problems are the ordi- 


nary problems that you and I encounter 
daily. In helping them solve their problems 
we shall be “darned helpful” to ourselves, 


—S. N. B. 


—<—$—=$==—=====——EEEEEEEE 


First big $1000 Prize Contest in our March 
issue, published February 10. Don’t Miss It! 
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A New List of Prize-Winners 


Judges Announce 68 Further Awards in Our Great 
hati “WHAT’S WRONG” CONTEST 


POPULAR SCIENCE MONTHLY 


Bt 


of Erie, Pa. = 
Ee ae te 
Contest, In the first of the fe 
Monthly Contests, 
An the July Contest four of his 
answers were wrong, and in the 
ly. istake, he failed 
prizes. But now eSeptember 
Conte: the last of the four 


= i 


doing wrong and 
wrong, aud also pointing o 
mistakes made by the artist in 
drawing the picture. 

‘The names of the remaining 
65 prize-winners—the five wine 
ners awarded $10 each, and the 
60 winners awanted 85 each— 
‘appear on page 142. Look care- 
fully and see f your nome it on 
the list, 


'N THE selection of the priae- 
srinners ach of the thou- 
nds of entries was gone over 
with painstaking And 
I cases the final decision of the 


Monthly Contests, Mr. Vars 
nes through with a perfect 
‘The judges 
that of all the thousands of entries sub- 


the contest his was the very 
nd so they have awarded hi 
first prive of 8500, "The pict 
of this page show 
ing Poruian Sox: 


When we wrote to Mr, Vars toe his 
photograph he evident! 


rie works of the 
‘oul may rest assured 
rat the rest ofthe 
hoping that there is 
"By this time the 


ntained one of 


page of wh 
John or 


test pictures sh 
Mary Newlywed, or both 
some odd job about the 
anid by short typewritten statements 
of te to things wrong in the picture 
of the second prize of $100, 

Albert Rowan of Garyvlie: Lac 
mechanical draftsman for'a large lumber 
Mr. Rowan’s friends helped 
ly, he says, and he also made 
ch use of Porttan Scuesce Moxy 
reparing his answers. 
‘After looking 1d low for at least 

nt to the picture,” he writes, “many 
T was ready’ to drop the contest 
However, when these spells can 


flat. 
‘on, { would forget the contest for a whil 
Foods articls or noyated then X ws Feat 


to try again,” 
Mr. Rowar too, was in the 
ers to the pic 
ina bound volume. 
prize of 850 goes to Kenneth 
L. Barrett of Fort Myers, Fla. His 
‘answers to the eight contest. pictures 
were quite original, for each was prepared 
as a personal letter to John, telling him 
very confidentially just what he was 


‘with his) young soa, ‘perusing’ Popular Science Monthly 


The Three Best 
‘Ticnver Whats Wrong” Contest 
are awarded by the judges as follows: 


FIRST PRIZE, $500 
Ethan W. Vars 
Erie, Pa. 


SECOND PRIZE, $100 
Albert T, Rowan 
Garyville, La. 


THIRD PRIZE, $50 
Kenneth L. Barrett 
Fort Myers, Fla. 


Names of winners of the other 65 
prises will be found on page 142 


al of the four Mouthiy 
and the prizes awarded 
Law Sctexce Monta 
interest the 
announcement ers in. the Grand 
Prize Contest, in which the largest cash, 
rizes, totaling $6000, are to be awarded, 
Tee big primes. go to_the contestants 
who have submitted the best answers to 
all 32 pictures included inthe four 
Monthly Contests, ‘The winner of the 
fist pri wil receive 82500 in cus; 
thir prize, W300, 


Who will be the winners? 

‘The task of reaching decision from 
‘some 60,000 entries ‘tremendous one. 
dges tell us, however, that the 
udging the entries 
is progressing rapidly, and that 
their final decisions 
of the 
issue of 


PRESSIONS of appreciation have 
‘come to us in hundreds of letters from 
ey have, found 

Wrong” Cone 
if but helpful. 

mn to present, 
wed next month 
dnew contest. announced on 
page 30 of this issue, 
to miss it. 

A complete list of correct answers to 
the eight pictures in the September 
“What's Wrong” Contest appears below. 
For each picture you were asked to tell, 
first, what John or Mary or both were 
doing wrong, and why it was wrong: 
second, what deliberate mistake the artist 
hhad made in drawing the picture, In the 
list 4 is John’s error and Bis the artist's 
mistake: 

1, A—dJohn is putting on the padlock’ 
so that the screws holding the hasp are 
exposed. He should reverse the position 
‘of the hasp so that when the door is pad- 


32 


locked the hasp will fold over and cover 
up the screws. B—The artist has drawn, 
t hand on John’s left forearm. 

2. A—John is placing the shelf where 
it will interfere withthe opening of the 
door. After the shelf is up the 

‘against it, B—The artist pes 
Grawn a left-handed auger bit in John’s 
toolkit, No such tool is made. 


‘on opposite sides of the tire. He should 
insert them about six or eight inches apart 
fon the same side of the tire. B—The 
artist has drawn the jack under the bub 
cap instead of under the axle. The tire 

not be removed from the wheel with 
the jack in this position, 

4. A—John has placed the night latch 
fon the door with the bolt turned the 
ay. , The flat side of the bolt 
be face in therwise the door 
yl ans has dra 
oor #0 far up under 
at 0 key could be in- 
serted in the lock. 


‘wron} 
shoul 


POPULAR SCIENCE MONTHLY 


Kenseth L. Barrett of Fort Myers, Fax, 
Inthe winner of the third prize of 850 


5. A—Tohn is. pai 
earned on dark. wood work 


with white 
He should 
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apply two or more coats of flat white be- 
fore applying the enamel to prevent the 
dark from showing through. B—The 
artist has drawn the picture in the cor- 

ible position. ‘To hang 
such a position it would have to pro- 
ject through the adjacent wall, 

A—John is soldering the broken 
Hating element of the electric irn—a 
useless task, since the heat developed by 
the iron in use will melt the solder and 
break the connection. He should twist 
the wires together. B—The artist has 
drawn the gasoline torch without a suite 
able air-pump handle. 

7. A—John is oiling the commutator 
brushes of the electric fan. ‘They should 
be left dry. He should put oil in the cup 
provided for that purpose. “B—The alist 

drawn the oil reservoir above the 
shaft of the fan instead of belo 


et on the 
cut the 


(Continvad on pooe 148) 


de possible 
through engineering research to improve 
the quality of radio recep ow have 
heen applied to the recording and repro- 
duction of talking-machine records, 
Heretofore the greatest trou 
phonographs has 
hess, coupled with a failure ti 
the record and reproduce by way of 
needle and horn a large part of the com- 
that = to oe 


SERN] 
staffs in the laboratories “Vw 
‘of the General Electric 

vethe Westing: 
mpany, and the 
Brunswick-Balke-Collender 


Tnstead of a cutting tool actually 
by the sound vibrations from 
»r instruments of perform- 


he panatrope 


record grooves are not 

forced to supply 
power to a needie 
that operates the 
diaphragm and thus 


miniature electrical replica of the sound 
‘This current is fed into  powerfi 


increased thousands of times in volume. 


BATTERY 


The New Electric Phonograph 


A Remarkable Instrument Born of Radio 


1¢ studio of the recording laborator 
resembles the studio of a radio broad- 
casting station. Instead of the usual 
microphone, however, the sound waves 
= thrown again the back of tiny 

y 1/10 


forth across a 
photo-electric 
cell, which trans. 


lates the motion 
of the beam of 
light into. 


pulses. ‘These 


the groove in the 
master record, 
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Hunts Big patil pb Arrows 


A Sure Shot 
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How Fire-Resisting Roof 


Flames are being driven against these shingles by wind from & 


powerful bower 


"To the right. 


ing lives and p 
tnd boots pla 
fla 


ir lives to. pouring 
test tubes or reading deli- 
ata. 

employees of the U 
Laboratories, an orga 
maintained by insurance comp 

ry, whose job it is 

designed to protect your prop- 


‘every corner of t 
may represent months, or even 


Tabor, But that means 


or fight fire. For some weeks each inven 
tion is subjected to the severest tests to 
determine if it will work, 
TT HESE strange firemen als study all 
possible ways in which fires may 
or ‘When the first pipeless fur- 
nace arrived for examination, a cottage 
basement and first floor were set up at 
the laboratories, with thermometers at 
various points to register the tempera- 
tures. A hot fire was started in the fur- 
nace, with damper opened wide. In a 
home with such a furnace, a rug might 
have been left over the register. ‘There- 
fore the engineers covered the register 
with a piece of heavy burlap. It caught 
fire in 40 minutes. 

Perhaps floor sweepings were dropped 
in the register. Bits of paper and saw- 
dust, therefore, were thrown into the 
test register. Clothing might be put over 
the register to dry and be forgotten. So 
cloths were put on it to see how soon they 
would ignite. Rags or excelsior might be 


jaterial Is Tested 


‘An observer notes how long Ye wil tke 
‘ormace for testing the Ore 


ERTAIN tests have been st 
dardined, Every new 
. supposedly’ firepro 
is given the san 


pitch of 
thes abo: 


Buen 
Sect to this 


tense radiant heat 
until flames appeared on the under 
side of the deck. 

A piece of lighted wood, repre 


senting flying embers in a real fix 
was thrown directly on the piece 
of roofing and allowed to burn out. 
Finally, from a blower there came 
‘a gale representing a 12-mile wind, 
‘@ mass of flames directly 

on the roofing surface. Inspectors 
watched to see how long it took the 
tool deck boards to ignite, and how 
quickly the fire spread 

The severe test used for wired 
windows, fire shutters and doors at 
first led manufacturers to declare 
that no product would ever 
able to pass it. When I visited the 
laboratories I saw a “fireproof” window 
under test, It was fitted in a steel frame 
in a brick wall, and the whole wall slid 
back to form the fourth side of a furnace 
of firebrick. 


GAS fire was lighted in the furnace, 

and air was forced in, making the 
furnace » buge roaring Bunsen burner. 
‘Flames licked the window for a whole 


Experts Who Never Rode an Engine 
Lives and Property—Some 


hour. At the end of that time the tem- 
perature in the furnace reached 1700 F. 
‘The glass cracked and the metal sashes 
bent inward. 

“Thea the gas was turned off, the wall 
with the window pulled out,’ and. the 
‘whole was deluged with water from a fire 
Tones ig washes appear inthe wi 

T also saw building columns tested by 
means of an enormous combination fur 
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Firemen in the World 


or Climbed a Ladder—How They Protect Our 
Odd Ways Mysterious Fires Start 


By G. B. Seysorp 


While the col- To the sgh: AH. Backs 
flames and ricer Laboratory, with 
mendous COn- jis invention, « camera for 
Photographing caplonive 
faces The dram holds 
igh explosive pressure. 
‘The bomb in the Star of 
the dram & Booting in ll 
to maintain the gasen at 
he required tesmperatare 


nace and hydraulic ram. 


have found’ explanat 
that rival fiction, 


LIZA, a pet cat, 
‘started one of the 
worst factory fires I have 
said George 


the oil automatically. One make 
has a devic into which 
ps. When the 

presses down and 
wuts off the 


ys roaming, 
spots for her rheu 
discovered a little 


burners, you 
he sti, “have 
nts to shut off tn the above illustration the man to the right 


tenting fae by blowing it sgainat the wall ith ol, 


igh to worry slept, 

can ran over. pours 
10 the furnace ‘an ted a. 
hat caused a loss of thousands of 


was away at 
ed that he h 


‘ining.-roor 
id a lamp, a string, 
meat. One bright young fellow measured 

and found that it was just the 
ht of a table, This brought out the 


HE owner of the house had fixed @ 
ce of meat to the eu af wring 
and attached the string toa lighted lamp, 
‘which be set near the edge of he 
‘meat hung das 
to the theater, 
the house. Tupging at the meat, the cat 
pulled the lamp over. ‘The astounding 
part was that, while the fire burned every 
stick of furniture, the lamp, string, and 


. but in the 
ave proved that even 
ving rodents will not nibble matches, 
‘Mice may cause fires by scratching 
about in matches,” says Mr. Muldaur, 
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the funnel to strain out 
the water. Friction of the 
‘gasolinefalling on the skin 
caused static electric 
‘One good spark was 
tostart things going. 


“NEAR here it new 
jouse, the back of 
which was burned off 
because Mrs. Johnson, who 
lives there, decided to wash 
her gloves in gasoline, She 
had. the pan out on the 
back porch in the open 
air, She rubbed hard on 
a spot, static electricity 


‘cleaning fuids are always 
carefully ground 
“Whatisthat? "asked, 
seeing a strange machine. 
‘That is an electrical 


ny guide explain 
“It’s an invention to pre- 
vent explosions in hospi- 


A Laboratory Test of a Fireproof Window 
‘A metal window feame ins movable wall has just been 
‘rough trom «hot furnace to determine Ifthe gino and metal 
will stand’ the Impact of © fie tren and the sodden con 

“At the left maybe seem 
‘OF the elaborate system Of alr and (aw controls 


aed, the cold wat 


In New York City thee is record ofa 
and a box 

‘The cat’ was watching a 
‘The 


fire caused by a mouse, a 
of matches, 


eat pounced on ils pr 
oe tothe floor, where the 

ght i 8 rg ; 
Nad come room, where 
ngineers and two. mechanics, in 
rubber boots and oilsking were, testing 
ling water. for’ fire 


pieces of required 
the lifting power of w 24.000-pound travel- 
ing crane to swing them into place. A 
25,000-gallon concrete cistern and two 
4000-gallon pressure tanks were part of 
the equipment used in testing out sprink~ 
ler systems, 


timesstartsa fire. One Sunday 
noon in an Illinois city, a fire broke out 
a the display window of a jewelry store. 
Among the window decorations was a 
ball of glass with a 
it. This had focused the rays of the sun 
0 that it acted like a prism and set fire to 
streamers hanging at the 


The sun isn’t the only natural fire 
bug,” commented Mr. Muldaur. “Look 
at static electricity. ‘The other day a big 
garage burned. ‘Thirteen men. were in- 
fared, and 19 cara burned to cinders be- 
cause 9 garage workman didn’t know that 
chamois skin and gasoline are a danger- 
‘ous combination. “He was filling a gaso- 
fine tank and used a chamois skin inside 


tals. Perhaps you read 
about the traged; 7 


tient lay on the operat- 
ing table, with fis throat and hang filled 


with it. “Ten feet away there was a tiny 
flame over a gas jet, where instruments 
were being ste 


UDDENLY a flash of fire leaped 
across the room. ‘The ether in the 
man's throat exploded and_ killed 
After all, this isn't so surprising when 
you consider that ether spreads in the air 
‘quicker than almost any other kno 
ibstance. If you should let ether drip 
pack of your hand, drop by drop, 
Is of a few seconds, the 
evaporation would be so rapid that your 
hand would freeze solid in a few minutes. 


Forty Below Zero in a Laboratory 
In the above photo the men are making carbon 
Eloaide sow, by the rapid expention of liqueed 
‘carbon diocde, in order to learn i extingwiching 
usd wil fren in the mont extreme cold weather 


“The explosion in the operating room 
was caused by a flashback, A screen 
like this made of copper will not let fire 
pass through. Tt is like the gauze used 
3n the miner's Davy lamp. 

“We usually think of 
ing factory fi 

ikely 


id T agree, thinking of o 
recently occurred in the home of one of 


in our block had been 


™ Everybody. 
expecting the fellow who lives next door 


friend 


to us to blow up any minute,” m 

had explained, in 

“He is the kind that takes a lighted 

match to see whether his gasoline tank is 

empt 

We had noticed him tinkering around 
Suddenly we heard 


window. 
But there was Luce, polishing away, as 
‘calm as you please, 


E WERE posit 
been an exp! 

our house. A few minutes later my w 
started to the basement for vegetables 
‘When she opened the door to the cellar- 

she saw the light of flames reflected 
‘on the wall. One whole comer of our 
cellar was on fire, but it was the comer 
Sarthest from the furnace. 

‘or the life of us, we couldn't unde 


ever 40 often 
spontaneous combustion, We 
tral close tothe furnace, “Later wo fig- 

“The hot-water coil in the furnace had 
burned through. 

“Water filled the furnace, and st 
blew the furnace fire door op 
across the cellar, over by the door, wait- 
ing for the garbage collector, there was 
4 basket of waste paper. A’ single coat 
thrown out of the furnace by the steam 


basket. Had it been 
have been burned in 
“Fires from-radiati 
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Nature’s Dumbest Genius 


With Canny Skill the Spider 
Strings Telegraph Lines, Yet 
Doesn’t Know Its Own Family 


FAMOUS naturalist once decided 
to test the maternal affection of the 
spider. With a pair of pincers he 
tried to take from her the silk bag that she 
dragged along behind her and that. con- 
tained her eggs, soon tobe hatched. She re- 
ed bitterly, hugging the sack up under 
her abdomen. So ferocious was her attack 
‘on the pincers that the 
hear the rasp of her j 
Commendable mother love 
atelligence, said the natu 
‘Then, after finally depriving her of her 
little egg bag, he tossed her another bag. 
taken from a different spider. This she 
accepted eagerly. |The experiment was 
repeated. ‘This ‘time bag of a 
different species of 
exchange for the one taken away 
‘was no sign of rejection. ‘The spider was 
content, 

Finaliy, a tiny ball of cork was tossed 
her, as recompense for the stolen bag, and 
‘she seized on it eagerly, fastened it to her 
spinnerets at the end of her abdomen, 
and walked proudly, off, dragging it 
Ibehind her, as though it were really a bag 


ne experiment shows how baffling 
4 subject for investigation the spider is. 

creature that combines what 
is perhaps the most superb technical 
skill in the animal world, with a stupid- 
ity almost incomprehensible, and, in 
addition, a savagery that stops at noth- 
ing, 


GCLENTISTS still are studying the how 
and why of the spider. ‘Their recent 
discoveries seem to emphasize the fact 
that, whatever we may think of the: 

Personality, we must applaud her for her 


Eggs of the’Orb Builder 
‘The common orb building wider devoting ce. 
(oon afk. Note bentifl pattern of the mother 


xy of weaving and engineering skill. 

eof the latest authenticated stories 

lr capturing a mouse. It 
may sound impossible, but if you ever 
have seen a spider enmesh some huge 
insect by throwing a wide flim of gummy 
silk about it, you may be willing to 
reserve judgment. 

‘The mouse met its fate, apparently, 
while. sleeping peacefully on the floor 
beneath a table. ‘The spider, using the 
— eet Be igs a — 

tions, silently er sticky 
thread down’ and around. the mouse’s 


An Ogre among Insects 
‘The above picture shows a era 
sider with fs prey. ‘Theve era 


terrifying expression with which 
it" reeta te prospective: viet 


the center of her web, waiting pa 
Suddenly she feels the threads vil 
wildly. She knows then that something is 
entangled, somewhere, in. her far-flung 
net. Her sense of touch acts as an unerr= 
ing guide for direc 
herself facing a 
fighting desperately” to. throw off the 
ling, sticky threads, 


HON ean the spider subdue this raging 
intruder? Tt is very simple—simple 
to watch, that is, She turns her back on, 
the locust, tilts the end of her abdomen to 


ent 


the proper angle, and then, all the eight 
hundred little gland holes in the six 
werets working at once, she emits an 


= 
Hidesent sheet, @ sort of hroal wave af 
silk threads, each one kept almost sepa- 
rate. Her two hind legs fing thie shroud 
over the vietim, while at the same time 
they turn him over and over. Soon the 
Toca i helpless under this ik winding 
sheet. 

The spider next approaches more 
closely, either kills or stupefies the locust 
by a skilful thrust of her poison fangs at 
a vital point, and then at leisure sucks 


dry remains are flung out of the 
spider rebuilds whatev 
damaged, and the stage is set for another 
capture. 

Despite her eight eyes, the spider is 
affictel with short-sightedness: She 
depends on the trembling of the web to 
bring the good news. Several species 
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string a “telegraph wire” from the center 
i ight or 


insect is 


ready to set 
‘at @ moment's notice. 
consists of the 


domen, and, in ad 
le spinning’ spools on e 
Each of these spinning 5 
‘separate muscle 
ig own thread "Thus, when all sponte 
et going together, the spider can make 
That'd wave’ of ‘ik treads with 
she swathes the locust caught in 
the eb, All these threads ean be com- 
ined into one by using the tip of one of 
the feet as a weaving comb. The spider 
can use as few or as many of the spool 
at the same time as she desires, depend 
ing on whether she wishes @ thin or 
whe toc of apie’, thread 
he thickness of a “sth 
varies between .0068 and .0034 milli. 
meters. ‘The finest silver thread made by 
man is 028 millimeters in diameter— 
four vies a thick asthe spi 
der's thickest thread! ‘The 
latter, is immensely strong. 
for, despite its thinness, it 
can support a weight of from 
five to 10 grams. 


CIENTISTS say the first 
fully equipped spider did 
not use her spinning ability 
Sora, peers are the 
travel, perl i 
spider to perfect, her spin- 
ning. When a spider wishes 
to go somewhere, she spins a 
thread into the air and waits 
for a strong breeze. In this 
way spiders have been able 
to “balloon” over arms of 
the sea and establish them- 
selves on isolated islands, 
‘hey are spread all over the 


ry wart, 
Is is moved by 
‘each spool * spins” 


Se ii cede at ate ee wal 


face of the earth, and have the unique 
distinction of living on a higher 

Mhas any other animal, excepting 
Mount Everest explorers found a blac 
spider hopping about on rocky cliffs 22,000, 
above sea level. 


'T DID not take the spider long to find 
that silk is excellent material for 


ig nests to protect the, exxs, for 
ing burrows in the earth, and for mak- 
ing trapdoors to these burrows. All these 
achievements have. been perfected to, a 
high point. A species that roams on the 
Russian steppes makes a hinged trapdoor 
for its burrow, which is kept closed by 
having the silk hinges of weak construc- 
tion, while the lid'is much thicker and 
heavier so that it falls of its own weight. 
Another species, on the cont 
structs the hinges so that t 
clastic, shutting the door with 
whenever the occupant passes in or out. 
"The engincering.skil'of the spider is 
the best side of her character. Por per- 


‘a snap 


‘Taking the Children 
fora Ride 


To the left: How many 
oramon spiders carey thet 
Young about upon” their 
‘ica, an do the pr 
Bigher acienals 
Shoe lock of young 
Spiders going fora ride 


laws of the Weavers 
‘Above: The claws of the web weaver, These 
sre provided with two combe with wich the 
‘oer, choosing at will either ta 
strands: to the teft. 
over a dead 


sonality, altruism, social spirit, or intel. 


lect, the spider is below par, 


INSIDER the spider's domestic life 

‘The female is absolute boss. That is 
why “she” is used in speaking of the 
spider in general. ‘The male is a puny 
Hittle weakling compared with her, and 
hie has to be constantly on the watch, due 
to her erratic temper. It is quite tisual 
for the female to eat the male before she 
‘0¢8 off to await the hatching of the egus, 

jaturally the male spider is wary of 
his mate, and during. the process of 
‘courting he pays his addresses with ex- 
treme attention, frequently waiting for 
hours in her vicinity before coming closer 

How does the mother spider treat her 
children? In one species, atleast, the 
exhibition seems, very edifying. "The 
children, numbering about 200, clamber 
‘on their mother's back, and for the next. 
six months she earries them around with 
her, day and night. 

But this maternal care is wholly super- 

ficial. If we brush the young 
off with a pencil, the mother 
sper makes no attempt 
rescue her children. Som 
‘other spider's children can 
he substituted; the mother 
docs not care. 

‘The young ones seem as 
‘ealloused, morally, as their 
mother. Suppose twomothers 
meet, and, like true spiders, 
start fighting? One of the 
two will be conquered and 
‘eaten by the other. How do 
the children of the devoured 
‘one feel about it? ‘They will 
clamber down and stand off 
in ity, am fier the om 

is complete, they wi 
limb on the back of the ean- 
nibal that ate their mother. 

(Continued on pore 143) 
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A Cozy Home Anyone Can Build 


New Type of Knockdown House Is Simple to Construct 


19 erooved binding blocks, 
‘which in turn are threaded oa pipe upeights: The wall ilestrattone show four types of binding blocks, and the letters indicate tele location 


N AN endeavor to mie the housing On these upright pipes worden blocks, form two walls separate by an airspace, 


problem for the man of moderate drilled to fit tightly on the pipes, are The corner binding blocks are pla 
means, M. Marcou, an attorney of threaded in pairs interlocked by halving at right angles, and special blocks form 

Versailles, France, has hit upon the idea joints, At each lateral end the blocks are ing a T are provided for joining inside 

cof an ingenious new typeof “knockdown” provided with two grooves into which partitions to the outer wall. ‘The door 


house that, he says, can be erected for a the wooden panels that form the ws 
few hundred dollars and that of the house are slid. These panels, 
average intelli i formly cut to the size of 30 by 8 in 
expert knowledge, 


and window frames are provided with 
Farle grooves corresponding 10 t 
Ui'the binding blocks, After th 
strips, of 
corresponding 
oeking 


proved the house to 


be waterproof and very easily rely in the 
heated. 1 Bi clings are wooden 
panels slipped into the 

led, the ground is grooves of transversal strips 


leveled, and a foundation wall eyed fe 
of brick, cement, or stone is lad Alter the 
to-a height of about 18 inches. : 

‘The top of this mall vee ! Ween, mts 
with a strip of tar pal mn tight on the 
‘pon. this are placed the bey al of the pipes, 
planks that hold the wooden dty to the whole str 


superatrclure firmly together consists 
lanks havedrilled holes, ide on a 
acciatapart Levent oe syed. to the walls 


uprights, consisting of three-quarter-inch 

iron pipes threaded at both ends. ls rs tighi, the 
lower end of each pipe is keyed fis Je panels are covered with tar paper 
to the plank by a countersunk serew nu {some other weatherproofing over all, 


[ Announcing a Remarkable New Home Building Series 
IETHER you om your eum home are planning to suprise i comractinn hs to maintain in pct c 
|] WHEELS ore “Tope wane dey to ee wt “He will explain all the lttle"Kinks” and “dodges” that 
“your own four walls” you willbe interested intheremarkable ‘make for comfort, convenience, and happiness inthe home 
|] serg.erare om home utding that wil begin ithe next "The ape ett the thing that you tea hae waned 
umber of POPULAR SCIENCE MONTHLY. to know abot the home problem.” You cannot afford to mina |i 
i ths serosa epert will dieu every phawe of home rd of th nal series, writen by one of the country's |E 
4] balan: ei tl you howto plan your home. rnoncledged authorities “rite EDITOR, | 
=| 


a a 


0 


POPULAR SCIENCE MONTHLY 


February, 1996 


Rungs on the Ladder of Science 


New Method for Laying Rails, 
A “Mechanical Bloodhound,”’ 
and Other Interesting Discoveries 


Some of the month's most important 
‘and useful new inventions 
fed on these pa 


Laying Track by Electricity 
FEW months ago a crew of 60 


made, remark 
Onarks "they averaged 
is. or about half a mile of new track, in 


y a gang of only 43 
ie ‘how this 


y, then puts new ones di 

"The machin 
riven rail drilling outfit, too, that drills 
the usual 20 holes that are required for a 
new switch in half an hour. 


Colored Glass for Concrete 


u i With an array of beautiful colors to 
joose from, we make build 

brown, two drab and uni 4 

And s0 he recently proposed the use of a 


new kind of colored 
sonematba 


‘which 
the eolor effects are 


grow 
into it. 
now that y 


can't 
‘simply pour a can of 


paint into concrete 

nd get a satisfac- 
torily colored mate. 
rial. For one thing 
the chemicals in the 
paint may interfere 
with the chemicals 
in the concrete, and, 
second, even if the 
chemicals agree to 
let one another 
alone, the color af- 
terward fades in the 
sunlight. 

Colored glass 
neither fades 
washes out, s 
Mr. Honore, but 
keeps its place i 
the concrete as long 
as the building 

nds, doing its bit 
to make the neigh- 
borhood cheerful. 


“Letter Boxes” for Air Mail 


AIL 
pias 


lropped 


‘successful. "These 


spaces 
used especially for 
mail. It is a waste 


of time, the British 
believe, for planes to 


kept secret, but it is 
believed that when 
first released from 
the planes the bags 
will drop like stones. 
At a certain dis. 
tance from the 
earth, parachutes 
will open so that the 
hags will float down 
the rest of the way 
and land without 


distribute the mail. 


‘nto delivery Belds on the 
ground may be a common thing 
land if tests now being maude t 


6000 feet from air- 


A Boom in “Bugs” 

'N LONDON you can get a bargain in 

‘germs. A quarter of a dollar will buy 
millions, and you ean have your choice 
of more than 2000 kinds. 

‘There has been a great demand for 
germs lately from laboratories and_hos- 
Pita and worker in the Lister Institute 
are kept busy feeding, raising, and 
bottling them to ship tothe far corners of 
the cart 

Many of the germs are cranky boarders, 
and the chef has to make special dishes 
for them. A favorite food is beet tea, 
but others will touch only dishes in whi 
eggs are used. “Topers in the assembly 
demand alcohol in their foods. 

Some of, the germs demand a lot of 
coddling. ‘The flu” germ, for insta 
has to be kept, at a ‘certain even te 

an incubator night and day 


To Farm the Ocean 


RUE fish culture in the watery deeps 
corresponding tothe fertilizing, se 
and weeding of land crops 

eventually result fro 

Prof. A. B. Klugh of Queen's Uni 

Ont. Professor Klugh 
growing, under art 
controlled conditions, the plat 
animals that contribute'to the ¢ 

‘mercial fish of both fresh and salt 

‘The investigation already has deter- 
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fresh and salt water plays in the diet of 
the larger fish. ‘The next step is to decide 
how much each microscopic plant, each | 
tiny animal, is influenced by heat and | 
cold, light and dark, acidity and salin 

and to what extent the aquatic creatures 
are limited by one another. 

So accurately have these factors been 
determined in the eases of the micro- 
scopie sea plants, and of the copepods oF 
water fleas that ‘eat the plant’ and are 
themselves the prey. of young fish, that 
Professor Klugh now isable to raise succes- 
sive erops of both seaweed and copepods. 

“The method is practically that used to 

produce a successful harvest on land. 
Ghean water, of the correct acidity and 
properly fertilized, corresponding to good 
soil; the elimination of growths that 
would cause pollution, whieh is virtually. 
weeding: and the prevention of the 
depredations of the larger fish, just as one 
must take precautions against birds and 
beasts on land, are the measures adopted. 


‘The foundation thus has been laid for 
the providing of the exact kind of 
fish desire. In salt water, the water fleas 


are the chief food of small herring, fa- 
niliarly ‘known os sardines, an 
herring themselves are eaten by cod. 
In fresh water, the fleas fatten valuable 
fish through similar stages. Thus it is 
likely that the indiscriminate dumping of 
fry into waters where they may not 
thrive, now practised nye avd and 
ely, may give place to the peo- 
Viding of the proper conditions for’ the 
fish al sets 


ite one phase 
extensive program of research or- 
the ‘Biological Board of 
vermine what 


tions. that. promote 
be produced eventually through human 
agency and restricting influences re 
moved. In cases where it is not 

ceal to interfere with natural methods, the 
wealth of data built up by the corps of 
scientists working on the scheme. will 
provide a rational basis on which to 
‘establish conservation. 


Why Typists' Shoulders Ache 

TP XPISTS nnd psicians often, get 
pains in their shoulders, which they 

diagnose as neuritis. 

Doctor John B, Garnett, professor of 
surgery at the University 
ania, says the pain isc 
Geposit ‘of lime salts’ that accumulates 
between the shoulder and arm bone on 
account of constant friction. 

‘Once this deposit is located, declares 
Dr. Camnett,. the curative treatment is 
found to be extremely simple. 


‘That Elusive Vitamine A 


IDDLE: It is found in butter, but not 
in lard. It is in sweet potatoes, but 
ot in Irish, It is fn yellow corm, but not 
in cod liver oil, but not in 
Withoct it we theuid dhe ewes 

‘our stomachs were filled. What is it? 
If you have kept up with science, you 
will know the answer—"vitamine ‘A, 
the mysterious substance that nobody: 
ever has seen and that chemists have been 

hunting for years. 


¢ 
‘ 


| 


wee 


ly 10a nine-inch pipe in a sewer tunnel, He 
‘marked the pipe sta spot indicated by the 
‘detector. When the pipe was cut the lat tube 
‘of radium was found too inches from the mark. 


‘The Japanese now think they have 
isolated it. Katsumi Takahashi and other 
investigators, working in Tokio, report 
aie eae tal eae Eo 
yellowish, red oil from cod liver 
Beh, and'a seaweed, that they think ts 
vitamine A. They have named it “bio. 
sterin.” 

It will print its image on a photographic 
plate in the dark, giving off some sort of 
active rays. A minute amount of the sub- 
Stance has tremendous elect in the body 
‘A millionth of a gram a day was enough 
Seg Neo oo ect coed ale 

i ‘too much caused death. 
‘The fatal dose, however, is about 10,000 
times the normal ration. With such a 
margin, no one is in danger of getting an 
overdose of biosterin. 


Blood Transfusion by Electricity 


Greater anfety in blood transfusion has been made possible, 
{eis caimed, through the ue of a newly invented electrical 
Spparati that performa the operation almost automat: 


‘cally. With this apparatus, he surgeoa simply in. 
‘ert one need ino a vein ofthe donor, another 
{nto'» vein of the recipient, then connects both 
‘ees with the apperatun, which then automat: 
{aly measures Une amount of biced aa iti trans: 
ferred. ‘The inventor ie Dre A," Ly” Soro 
(enter), who seen demonstrating the apparatus 


Noxious Plant Proves Valuable 
ECENT experiments conducted by 
the P 

Forests and 
le pulp possibil 
tree, which was about to 
by the state authori 
plant. ‘The depart 


in 25 yours 
expec produce 43.2 
cords of wood to the acre, It is estimated 
that the average tree grows 60 feet high 
and 10 inches in diameter in 25 years, 
‘The Chinese call the ailanthus "the teeo 
of Heaven 


Historic Stones from England 


WARMICK PRIORY, (a historic 
dating back 

, will be torn down stone 
transported to America, 
we put up at Richmond, Va,, 
ulgrave Manor, home 


the death of the Weddell, Ure 
mansion is to be presented to the Virginia 
Historical Society to house their ine 


+t W. Weddell, United 
ul General at Mexico City, 
traveling in Europe a few months ago, 
hheard that the old mansion was about to 
be demolished, he bought it because the 
‘stones in it were the same kind as those 
Sulgrave Manor. He wanted to build 
home in this country as close a duplicate 
‘as possible of the old Washington home in 

England, 
Warwick Priory was one of the historic 
buildings of England, and its venerable 
d of many generations. 


and one Georgian, each displ 
tectural features of its period. 


He Made 


And Failed to Patent His Invention E 2 
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the Movies Possible 


Below: America's fd 
fhine, which threw a fie 


Te wan Jean Le 
Roy's invention 


Jean A. Le Roy, th 


VERY time Jean A. Le Roy sees a 
movie, he thinks of what might 
have been, He might be rolling 

about in a magnificent ear, he might have 

his own yacht, he might summer in the 

mountaiis and winter on the Riviera 

Unele Sam each year 

taxes in many figures. He might 

been living*the glittering life of 
gvie Inaguuate 

tead, he isa hard working machinist 

ci repairing 

all be- 


the 
pictu 
in Ameri 
Roy 
take a patent on it 
This projector was largely responsible 
for the present moving-picture world. 
y we have wh jes devoted ex- 
clusively ta the taking of pictures, 
‘great movie palaces, where we see plays 
tion has cost thousands, it 
f dollars. 


whose prod 


vented other devices, and these he 
He, was kept poo 
hese pat 
he patented 
ost immediately there 
vents, all of which be 


first 
Projecto 
sidered either a miracle or a joke 
they, might be practicable was not even 
‘When the inventor realized the value of 
vention, it was already too late, He 


d luck at 
this little 


New Bank Counter Does Away with Tellers’ Cages 


offered ns an_ antidote for hold- 
1, by John Poole, president of a 
bank in Washington, D. C., where one 
recently has been installed. 

Tt has a top with two levels. ‘The first 
level isa ledge on the customers’ sil. vse 
for counting and writing. Mi 

the glass surface of the secu 


fA NOVEL type of bank counter, is 


strong electric lamps where 
ler keeps papers and 

Hie keeps the bulk: of 
ter drawer 

With this 


gory 
arrangement, the customer 
cannot, see stacks of bills on 
the teller's side, as in the 


dinary cage arrangement. 
ie day, to test the counter, 


‘The structural details of the new coun- 
ter were worked out by Alfred C, Bossom, 


money was placed in a specimen sec~ 
tion of it and athletic young men were 


told to do the best they could to get it. bank architect, of New York 
‘They found it impossible, 
it is said, to scale the 


ter or get the money 


‘Minus eran! wicket 


Lert and mont efietaal protection 
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When the Cruel Ocean Takes Its Toll 


‘The U-Boat that Sank the 
“Lusitania” Destroyed 
by Explosives 


THUNDERING 


blast and a moun 
tain of foaming water 
marked the end te 
cently of the German 
Submarine that’ sanie 
the Lusitania. ‘The 
Usboat that indirectly 
caused our entry in the 
World War by stirring 
up anti-German feeling 
here met the same fate 
a ite victim when it 
was mined and com- 
pletely torn to pieces 


TPE SS. Lenape, a Clyde liner 
wi 10 ‘mies off the Dela 
Twenty ships were 

but the captain was 
hi it 


ware Breakwa 

within call of re 

‘afraid that the 

time. He drove the burning ship in a 

race of 30 miles: but when he reached 
helter of the breakwater, th 


The Liner “Lenape” Burned at Sea 


blazed from end to end. The Philadelphia 
and Kickapoo, trailing the doomed ship, 
Closed in and picked up survivors. Lifeboat 
were loweres y escaped from the 

ding down to the black 


board wi 
burned t 


Ever since the much 
discussed battle of 
Jutland in 1916, the 
U-20' has. been tying 
in the shallows off the 
west coast of Den- 
mark. ‘For nine years 

‘a constant 
menace to. shipping. 
The Danish Govern: 
ment recently decided 
that it must be de- 
stroyed. Divers from 
rowboats planted the 
explosive, as shown, 


He is adjusting the 


Ding and the cover 


Combustible for Fireproofing 


'T SEEMS decidedly paradoxical that a 
substance that is combustible could be 
used for fireproofing, yet such is the ease. 
Experience has shown that even a small 
1 telephone exchange or central 
mn, where many wires converge, may 
‘cause great damage to the wires and, con- 
sequently, a serious disorganization and 
interruption of the service. Many sub- 
stances were tried for fireproofing. the 
wires, butall heretofore proved ineffective, 
however, selenium, the ele- 
itis used in ‘the photo-electrical 
d in other scientific 
ras tried as a fireproof coating 
for telephone wires, and proved highly 
‘successful. Wires, the cot 
Gf which had been’ coated with see 
the most intensive fire 
were found intact after a fire had burned 
ite out Here we have the most sur 
prising feature of this new fireproofing 
method for wires—the new mat 
used, selenium, is easily combustible, 


How Helium Is Purified 


Ming the iting’ bag of dee 
ing the Ti o 
beissog, Sowae she Lar tugs, i oe 
tained from natural gas and other sources. 
Teis delivered to the government in steel 
ders that contain the gas in a state 
igh compression, ‘The commercial 
regardless of the source from 
in derived, i never pure, but con 
tains from 15 to $0 per cent of nitrogen 


fe bafoetordn | 


sidered of material importance to remove 
these impurities. -\ highly efficient meth 
od has been developed by the experts of 
the U. §. Bureau of Mines, ‘The natural 
helium is subjected to high compress 
and extremely low temperature and con- 
ducted through a specially constructed 
apparatus in which the nitrogen and oxy- 
gen are absorbed by charcoal. 
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A Machine for Upholstering 
Ss! 


than the fact that you stepped on it to adjust. 


OMETIMES there is a reason for your up- 
holstered chair sagging on one side other 


ins. When the chair was upholstered, 
webbing straps may not have heen 
as the others, and the weight 


vem wre that 
webbing straps are 
bretcbed welll, and 
at the same time it re- 
places several workmen. 
Levers on the machine 
hold the straps tightly and 
then tack them in place. 
‘The machine can be raised 
to any height the work 
may require and one ma- 
chine will handle enough 


Powrn alcohol is now 
being distilled from the 
crushed prickly pear cactus 
that grows 


A Grawtax electrician has offered a sug- 
frstion for thawing frozen water pipes 

house lighting current is reduced to 
a low voltage by means of a transformer, 
sand then itis sent through the frozen see: 
tion of water pipe. ‘The heat of the cur- 
rent will melt the ice. 


Ingenious Cigarette Holder 
Prevents Paper Burning 


THIS cignrette bolder in designed 
prevent the paper from burning. To 
the mouthpiece is attached an aluminum 


usual. A. special 


Novel Bank in a Bank Book 

a new scheme to help you 
‘on to the elusive dime. ‘This 
pass book. 


be kept on the seal. 


Taking the Ocean's Measure 
“ AVI 


check up on 
and height of ocean waves have at last 
been measured exactly by means of a 
specially constructed camera, according 
toa German magazine. 

Ordinary waves ae from sx to 18 feet 
high. In a high sea they may 
feet, or in a violent gale may reach 30 


feet. ‘This is the ultimate height of 
wave. ‘The length of the largest, wa 

that is, from crest to crest, is said to be 
900 feet. It is estimated that it takes 20 


seconds for one wave to replace anott 
the speed of an express train. 


‘Tue seven modern wonders of the world 

are sometimes listed as: the telephone, 

wireless t wy» radium, spectrum 

analysis thin anesthetics and 
and > 


Electric Massage Machine Goes in Pocket 


NOW sou can carry your 
‘own electric massage 
machine in your pocket. 
Even if you are separated 
from an electricity supply. 
oustill can have your di 
massage tratieal for 
rheumatism, lumbago, oF 
other aches. 

‘The ingenious little ma- 
chine illustrated can be 
tmade to give either a hea 
or light 
ply rani 
skin. ‘The wheel is geared to 
a sinall dynamo in the 
handle, which turns as fast 
as the wheel is run over the | 
fiesh of the patient. 


%) 
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Balloon-Tired Army Tractor Travels at High Speed 


here drawing ti-aircraft gun. Both 


the tract 


Tt is seen new tractor, It will draw h 


y after exhaustive trials, 


Long Distance Electric Power 
ly was trans 
umbia to th 
help make up. 
shortage of power due to lack of rai 
the Pacific Northwest this fall. 


Invents a Shield for Doors 


WIEN you have to move 


Metropolita 
of Seattle, Wash 
tect 


carpet, wide 
woodwork of the doorway. ‘Three 
strong steel springs, well padded, 

re top, center, and bot 


effect of time and 
=xt 30 years. 


order to determi 
weather on them during th 


A Flat Hook for Corks 
RITTLE corks that crumble wi 
attacked by a corkscrew are 

sances, but the fault lies in the use of 
heavy corkscrews, according to a French 
inventor. He has 

perfected a flat 
hook that will 
pull out corks 
whole as well 


is slipped into 
the bottle neck 
beside the cork, 
then turned half 


‘The blunt 
end of the hook 
pastes up on the 
lower part of the 
k, and a pull 


a 


This device books 
atthe eso cork 


is_unique. 
said to be just the thi 


through wide stream: 
travel over rough coi 
It is this combination 
makes the machine suita 


the picture at the left is 
fest musical instrument. Where 
from? The 


altogether new, is 
to put more “pep” into 


¥ popu 
d night clubs 


Hawaiian guitar. It was devel 
coped specially for tango bands, 


Some Facts about Carbon 
EFORE the days of dynamos. and 
believed 
forms, as coal, 
graphite or ted. 
Tt was thought that carbon, exposed to 
hheat, would pass from the solid to a 
gascous state without melting, forming 
various distillation products, principally. 
tion with hydrogen or, in the 
presence of air, combine with its oxygen, 
forming one ‘or more of the gaseous 


Messrs. A. Hagenbach and W. P. Lue. 
thy, two chemists of Basel, Switzerland, 
recently sought: to determine the melting 
and boiling points of carbon by 
ogg small rods of coal and 
12 of an inch in diameter, as resistanc 
in a powerful electric current, By this 
avethod they were able to determine that 
the melting point of carbon is at 6849° F. 
the boiling point at 7362° F. Althougi 
the investigators were not able to observ 
the actual melting of the carbon, the 
of the current at the critical 


gators bent the carbon rods into the form 
‘of an S shortly before the melting point 
was reached and also welded the resist 
ance rod to another carbon rod. 
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New Wonders 


Now You Can Buy a Car 
Airplane Restaurant or 
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in Air Travel 


in the Sky, Dine in an 
Fly Your Own Flivver 


Driven by Air 
‘Above is a model of & re 
Imertabie ‘compressed air 


An “Out of Order” Railway 

Crossing Signal 

RATLWAY crossing signal that fails 

to work is often more dangerous 

than none at all. “By relying on an auto 

matic signaling system, often the driver of 

‘car will not “stop, look, and listen,” as 
hhe might were no signal there, 


ogniaing the danger of failure on the part 
Clweesing tiple kar equipped ae: 
nals with a conspicuous fa) blade bearing 
the words “Out of Order Ord y 
this ausiliary sign remains hidden beh 
‘a shield, but in the event of any electrical 
or mechanical failure of the device, it 
‘drops into position through gravity. 


Musical Stenography Invented 


A SWISS: M. Henry Reymond, has de- 
vised a aystem of musical stenog- 


per 


Taphy that promises to solve a 
that for in 100 years 
plexed musical thinkers. 

‘The system would enable any one con- 
versant with it to sit at a concert and 
note down the full orchestrated score, 


One Man Can Operate This Rail Saw 
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Any Light Socket Runs This Saw 


ANY a man will wax enthusiastic 

‘over the compact electric saw 
Shown to the right. It has an eight-inch 
saw and a table that is about 14 by 22 
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‘This men in wing 
Peace 
te collect the mawdust 


triclight socket. If it is dé 
other materials beside wood, carborun- 
dum wheels are used. An unusual feature 
of the machine is that it carries an ex- 
‘haust fan and bag, so that all flying dirt 
and dust are eliminated. 


‘Tue United States is now the most im- 
portant copper producing country in the 
World and is responsible for nearly two- 
thirds of industry's demands, which grow 
greater year by year. 


New Solder Cup Protects Men 
Doing Overhead Work 
Wore doing electrical work 

werhead frequently suffer from 
urns reeived from hot solder falling 
ices 
The tool illustrated here solders by the 
dipper method. Hot solder will not spill 
because the  swi 


Automatic Match Plugs into 
Any Electric-Light Circuit 
AS ANY man will astute you, matches 

fare the most elusive articles that 
cate our every-day existence. Now 

fan electric match has bora invented, and 
provided it is plugged into the ‘light 

socket, is continually handy. 

“The manufacturersof this boon tosmok- 
exsaay it is the only lighter that wil light 
nd relight a pipe. It lights cigars and 
igarettes just as easily. As it is made 
in an attractive style, it is suitable for any 
room in the house of for the auto, where 
it can be plugged into the electric system. 


all su 
hat fll from the 
int bel 
fesagitty ic as 
other advantage of 


Jess danger of | / 
‘A new solder cup 
foc owerbead work 


its contents remain 
enough to solder from 


ROMS can be gut ight on the 
railway track with this mew 
ortable hacksaw, ‘The ordinary 
wand frame used for this work re- 
quires two men, and blades often 
are broken in the work. 

With this portable machine, 
weighing only 125 pounds, one 
man ean.eut through a rail, it is 
claimed, in from 30 to 45 minutes. 
‘The machine clamps on top of a 
rail or beam. Tt can be set at any 
desired point without removing ties 
and can be released and cleared 
from right of way in less than 10 
seconds. ‘The head of the machi 


can be, swiveed 90 that the 


Reveal Ancient Plant Life 

VAL balls, curious round lumps 

of stone formed around bitsot 
fossil plants in the coal seams, afford 
valuable material for the study of 
the evolution of ancient plant life. 
‘The plant remains formed the 
nuclei or centers of deposit 
around which the stony material 
in solution in the water was laid 


down many ayes ago, 
‘Known in. since 1899, coal 
balls first were discovered in this 


country in 1922 in coal mines in 
Illinois, Iowa, Indiana, Kentucky, 


‘species of fossil plants have been 


recognized in the American coal 
balls by geologists. 
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Leather Filler Mends Shoes 

without Cobbler’s Aid 

LACKSMITHS. have almost dis: 

‘appeared. Is it now the cobbler's 

turn? It would seem so, if mankind takes 

to mending its own shoes with a new 
leather filler that comes in a tube. 

‘The filler is poured on the worn part of 

1 shoe and shaped by the fingers to the 


correct form, ‘Ten minutes’ exposure to 
ir dries the liquid and it becomes an 
to be more 


lasting and weatherproof than natural 
Teather. ‘The filler is also useful for mend 
ing ruber goods. 


New Device Opens Bottle and 
Catches the Cap 
P-BOTTLE 
caps have a 
way of being 
Lirown on the 
Here is a new 
deviee, recently’ in. 
vented by John B. 
Frisone, that can be 
fastened to the wall 
‘and both opens the 
bottle and eatches 
the cap. The eaps 
fall into a drawer, 
‘which ean be pulled 
ut and emptied. 
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New Printing Machine for Fhotograpliers 


OME’ 
ing apy 
rented hy Con 


hed 
vice that expels 
warm air from the printing chamber 
ol air. This prevents 
the glass on which the films or plat 
ced from getting 
Permits of more prints being i 
‘There are also a new timer and counter 
that save the operator from watching the 
developing, as the lights are turned off 
automatically whea the proper exp 
hhas heen completed. ‘These are shown on 
the lower shelf of the apparatus 
Drinting-franme is so well balanced th 
Foquires uo strength at all to operate it, 


Electric Iron for Awkward 


Corners and Frills 


, laundresses. know how difficult it 
is to get a flatizon into the corners of 
‘Their problem has been 


among fine gathers. Its makers 
that it slips in where the ordinary 
iron cannot go. 


was p 
improved 


ul of having sing! 
up of sections, « 


ing rid 


uur usually wide 


passageways is elimi 


teach envi, and one at the po 
of two trucks reduces the noise 
cs it possible to 
50 that passengers 
Each car seats 100 passengers 
mmodating ouly two passengers are used, x0 that. the aisles 
Six wide sliding 
mit interchange of pa 
the triplex cars make up a maximun length tain, 


‘To Study Walking Mechanics 
HE mechanics of walking ix 
subject to be investigated a 

University. Scientists are atten 

earn how the walking bones, n 

les, and tendons are coordinated 


latest 
Yale 


jected for the 
we they have low arches, 


arches break down later o 
foot trouble. ‘The higharch test, there- 
fore, seems not altogether reliable, 


Latest Model in Safety Subway Cars 
ANEW ope ot subway ta 


del cars for rapid transit 


‘ears with two trucks each, th 
consisting of three ear 


tal ¢ 


ntact 
The 
ve inclosed daorless passageways 


tween ears, 
veation of the 


1 go from one car to another, in 


Narrow seats 


nora on each side of the cur 
Four of 


cengers ut stations, 


which ly $300,000, On the front 
car is a sign giving the route number. 
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How Rubber Is Strained to Make Insulation 


A machine 


Rvspen long has been a mystery of 
Chemistry. Inston! of getting Goolet os 
it expends with stretching, as oll other 
known substances do, it gets hotter. 

A Dutch scientist, J. R. Kats, has 
for a clue to the pr By photo- 
raphing thin sheets of rubber, using 
Stays he discovered that’ when ‘rubber 
was stretched beyond twice its original 
Teg gan to esta the eter 
more crystals, All 

tron a formless into 
iad now the 


Sanitary Bottle Has a Stopper 
that Fits like a Screw 
: Nol thenew- 
ee ’ wet beet be 
q al bottles has 
« & thread top that 
"commode a 
‘topper made ike 
pecrew, Tt also is 
fitted with a wash- 
sa ae 
Je airtight 
and puitable as 
container for 
Gide that quickly 
Craporate tf not 
onpered_ secure 
iy. fs usefulness 
ET the Dome ot 
in commerce ca 
fe appreciate 
reulily. 


A. threaded.-top 
opper for bottle 


Roof Signs to Guide Fliers 

‘OLLOWING a suggestion of the 

Army Air Service, the Standard Oil 
Company of California recently ordered 
‘the names of towns and cities to be 
painted on the roofs of its warehouses, as 
a guide to aviators. The names will be 
painted in 12foot letters, so that a pilot 
can ascertain his location at a glance. 


will train all dit eit bite of wood, metal, 
fd“other impuriticy out of inalation rubber compound 


‘N MANUFACTURING rubber insula- 
tion the large strainer shown in. the 
picture is used to take out impurities, 
The process is 

as follows: First, 

pure crude rubber 
iamized vith 
other ingredients 

in a large mastic 
ator. It then is 

run through a 
sheeting mill, af- 

ter which it goes 

into the strainer. 

This machine is 
fitted with three 
very fine wire 
mesh sereens, and, 

as the plastic rubber 


compound is forced 


‘The rubber compo 
then is put through a 
‘warming mill. After this 
final process it is ready 
to be applied immedi 
ately to. the wire on 
tubing machines, 


To Get the Very Last Bit Out 
of a Paste Tube 
SQUEEZE every bit out of the 
tube of tooth paste, shaving cream, 
or library paste, a new container for the 
tube has been designed by a Texas ine 
ventor. ‘The tube is 
wound up from the 
bottom with a 
Key that extends 
Shou a lo a 
le. “A further 


nient position, mak- 
‘ing « handy kit. 
‘The chief advan- 
tage claimed for the 
saree 
my, for, as every 
one knows, acertain 
oe 
cos 
ceseanne 


‘Turning handle 
smyueeses tube dey 


Narrow Tapered Nose Pliers— 
a New Combination Tool 
ACOMBINATION pliers recently has 

‘been designed not only for the or- 
dinary uses about the house and yard, 
but also for more delicate work, such as 
radio construction. For the latter pur- 

ose the tool is made with a thin, taper- 
nose that makes it possible to reach 
‘otherwise inaccessible places. In addi- 
ny two sets of jaws are provided to 
grip’ such objects as nuts and bolts of 


shows the pliers in use, 
tightening the joint o i of pr 
shears. 


‘The Thinnest Thing in the 
World—Almost Invisible 
ERHAPS the thinnest thing in th 
world is the goldleaf letterin, 
books and memo pads. It is usually only 
1/280,000 of an inch in thickness. One 
‘ounce of gold will make goldleaf 200 feet 


ing a, narrow gold bar 12 inches in 
lange a oe Suet: wad ha oe ek 
thick, ‘an expert-workman rolls out hy 
hand’ a ribbon 625 feet long, which he 
‘eats into one-inch squares.” He then 
beats each square inch of gold until 
spreads it over four square inches. 

‘Next, he cuts these four square-inch 
pieces into one-inch squares and beats 
them for two hours, Each of the four 
squares is expanded to four times its 
original size, Now the squares are di- 
vided! and beaten a third time, and the 
result is a thinness almost invisible— 
1280,000 of an inch. 


New Putter to Delight Golf Enthusiasts 


golf enthusiast has longed 
tter that he can sight like 
mm, Such a putter, said 


point, which is the dead center of the 
lub,'so that the user can sight with it, 


to be the most 


Sih ee bas beer teas 
ing it om the links at Eugene, 
Ore. ‘The club is made of 
myrtle wood and the head is 
‘a solid block about two inch- 


Colored Typewriter Space Bar 
to Relieve Tired Eyes 
‘OU have heard, of course, that if 
your eyes become tired from close 
work, it rests them to look away in the 
distance, and psychologists have said that 
looking at certain colors is more restful 
than looking at others. 
Denhol George, of Cl 
this principle to a de- 
relieve typists of eye 
ueled in nine colors, 
and clips over typewriter space bar. It 
an be attached or detached instantly. 
‘The tints are arranged to form 


Oil Electric Car Breaks 
Non-Stop Records 
wi LAT is said to be the longest non- * 


stop run was completed recently 
new oil electric car designed for the 
dian National Railways, when it 
completed a trip from Montreal to Vane 
couver, B, C,, a distance of 2097 miles, 
67 hours, Not once during the trip did 
the engine of the ear stop running. In 
addition, the trip was made in the 
fastest time on record for such a distance. 

Railroad officials declared that the run 
was a striking demonstration of the 
possibilities of the oil electric ear to meet 

il to solve branch 


car covered 28 miles i 
bed! one of the steepest 
trades in the ‘Rockies al an average 
speed of 40 miles at 

"The power that drives the ear is 
rived from an electric generator, w! 
in tum is driven by an oil b 
engine, said to be the lightest of its kind, 
‘The ear accommodates 57 passengers. 
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No Patient Can Fall Out of This Stretcher 


ot 


REAL safety-first stretcher is this 
new one devised for use in the U. 8. 
Navy and demonstrated recently at the 
Navy Day celebration at the ‘Charles- 

Yard, Mass. The stretcher 
i ‘8 mummy case 

‘posit fal 
ow great the 


out of it, no matter 


Ibemplag ofthe asibulsnce or bow unceen 
the steps of the carriers, 

A net is stretched over a light, wire 
frame to which straps are attaches. These 
fasten about the patient's shoulders, 

and legs and keep him in position, 
the netting supply places. for 
id grips for the bearers, 


A Device that Whirls the 
Doctor's Thermometer 


‘was time that some one invented a way 
to handle this delicate instrament. 

‘The ordinary way is 
cury down in the surgeon's or physicia 
thermometer. Now comes an inventor 
with a device for whirling the thermo- 
meter in place of shaking it. ‘The inst 
ment is attached to a. screw-threaded 
shaft and when the ends of the shaft 
balled, the thermometer spins around it. 


Gage Determines the Ripeness of an Apple 


RS, HOUSEWIFE long has known 
that she could test the ripeness of 
‘an apple by pressing the skin with her 


thumb. Now Uncle Sam has taken over 
her idea and the Department of Agricul- 
ture has devised a scientific substitute 

for the thumb as used 


for this purpose. 
Tt looks somewhat like 


2 etemob te pee 
sure gage. A. plun 

penetrates the flesh of an 
apple or other fruit, while 
the ‘maxizium pressure 
required to penetrate to 
4 given distance is re- 
Corded, This record tells 
the ripeness or greenness 
of the fruit. The outfit 


is said to be useful also 
for growers and dealers. 


‘The Blind to Read and “See” 
by Sound Alphabet 
"Toeen a the blind to read by 
means of different shades of sound 
is a new and remarkable method in 
by" Profemor Rosing, ano 
puatet sil bo ecprened by 
alphabet wil by ad 
sound. So far, sounds have beet 
trived for 18 letters of the alphabet. 

‘The sounds are used, too, to see ob- 
jects. Experiments showed, it is claimed, 
that children using the sound apparatus 
were able to define many articles in a room 
and recognize persons who were passi 


Every Time You Save a Goin 
You Get Some Candy 
‘OME fun- 
sponge 
step forward and 


But stop to 
consider the mat- 
ter. If you were 
a goal ber oe 
rau like to have 


ee ven coe ete a 
Wouldn't it make you more ent 
about saving than watching y 
nickel being swallowed by a 

thing in return? ‘The bank in our 
m does exactly this. The ine 
ventor is an Englishman, 
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Men Who Excel at Odd Handicrafts 
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They Do the Unusual—Some 
Strange Occupations 


om ———————] 


Soba te ort the bones of pehiatric animale 


na bricks covered a dia: 
fioce of a quarter che mile 


5 
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A Motor- ‘Coach ‘Workhench; to Demonstrate New Tools 


‘Above intevior o traveling workroom 


1 EASTERN hardware company is sending a meeting 
Wheels from town to town, using it as a demon- 

shop to teach salesmen the use of new tools 
jcior of the coach resembles an observati 
at the rear, a short awning canop 
aint dum nterior is fitted with 


e side of the driver's 
seat, supplies current for the electrically 
driven tools, 

Back of the rear axle the frame has been 
dropped about 14 > provide a 
compartment in which the demonstrator 
will have full head room. Across the rear 
end of this is a buffet to hold the smaller 
tools, Larger tools, such as electric drills 
and grinders, are bolted to the top of the 
cabinet and to.a workbench, 

A large trunk built on the rear of the 
coach carries store and window display 
material. ‘Three men travel with the 
coach over an established itinerary. 


Accountxa to the 
German sei 


Fireproof Gas Tank for 
Safe Transportation 
fireproof gasoline 


taal wns placed in filled 
with 1250 gallons of gasoline. Beneath it 
was built fre of excelsior saturated with 

ie terrific heat drove specta- 

"The tank has six compartments. Be- 
fore any gasoline can be withdrawn, a fire 
door at the rear that shields the e 
apparatus must be unlocked, ‘This cannot 
be done while the motor truck is running. 
Tn case of threatening fire, the door auto- 
matically closes, at the same time shutting 
off the flow of gasoline, 

‘Tanks of this design are to be used by a 
New York delivery company, it has been 
announced. ‘The inventors are J. A. Ken- 
ny and Frank A. Holb 


Portable Scraper Outfit that 

Reduces Cost and Labor 
PLACING four men and teams, a 

new portable scraper outfit, itis 
claimed, will excavate and carry loose 
materials over short distances in quanti- 
ties up to 400 yards a day. 

‘The outfit is designed for contractors, 
county and township road commissioners 
who use local pits of gravel in road con- 

"The scraper can be used, too, 
cellars, making highway cuts, 


is driven by a 
‘or electric motor mounted 
rect connection. The drum 
hoist also is arranged for belt drive froma 
tractor, motor, of engine, 


ham. Tt 


of our 
iniatu 
“school 


instead of Springfield, 

was an error on the 
of a contributor. Porotan 
nck Monta is very glad 
to correct the mistake, 


lengeha Tt operated by hand with comparative case 


Using portable scraper equipped with hoist unit to dig gravel for road construction 
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A Concrete Column to Protect 
Filling-Station Pipes 
HE proprietor of an oil station near 


Sacramento, Calif., has erected a 
conerete column in 


device prev 
and. damagi 
in the top of the col 


He Claims to Make Steel Direct 
from Crude Ore 
NEW way of making steel 


t long since by Henning 
im, Sweden, who 


‘re, English 

and Swedish charcoal in 
ig from 230 to 900 kilowatts of elee- 
trical power. The process is continuous 
and feeding needs to be interrupted only 
when a batch is poured The phosphorus 
and sulphur content of the product is 
‘almost negligible, itisclaimed, and carbon 
as low as two-hundredths of one per 
‘The process is said to be particular- 


ly well adapted to the making of high 
rade tool steels. 


A Combination Truck for All Street Jobs 


HIE, street-cleani 
ee 


department of 
new truck 
t-clean- 
1g probl immer it is a 
sweeper and a sprinkler. In the winter 
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Century Plant Yields Alcohol and Fodder 


CENTLY Elie De 


id, a French 
invented 


At the same time 
e new machine, which is of 


the centrifugal type, squeezes 


and presses. the juice from the pulp. 
After distillation the 

to extract the salts 
that is used in autos. 
pulp is fed to cattle. 


New Motor Truck Engine 
N type of motor-truck engine 
recently has been developed by. the 


itis employed asa snowplow. In addition 
to these purposes, not the least of its 
advantages is the fact that there is enough 
Pressure back water to use the 
truck as an extinguisher in case of fire. 


Bp) oan od vencs 


Paper-Mill Ships Are Fitted 
with Ice-Cutting Prows 


FROM the arent paper ills of New 
foundland newsprint is carried to. all 
parts of the world. As the island is ice- 


‘he ship, which sawn aa Tt got 


ies recently. has 
put, into co two ships fitted 
with a new type of prow that from the 
waterline down is edged with a 

saw that cuts the ice as it goes, 


Ox Pace: 21 of our November issue it was 

stated that the briganti 

operated by the Carnegie 

investigating terrestrial magn 
afew weeks. Through fai 


for the Camegie's depart 
issue goes to press, the Camnegi 
tion has not yet made any announcement 
of the sailing. 
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‘Teaches Children to Handle Snakes 


7" This Chinese Wife Smashes 
abet Mie, Gnu Many Ancient Precedents 
St the Minneapolis T LEAST there is one Chinese w 
Museum, has added another job to her eliewes Uist: omen Beoald bare 
Tist, Sho teaches children the right way Slaed outs tna ered maul pet 
to handle snakes without being bitten Kuan ‘Tung, studying for a 
and thus to overcome a fear that is per : x 
ps one of the most deeply rooted in the 
payeh Tuiman beings 
Mrs, Wiley haw given much study to the 
Jubits’ and: moods of snakes and other 
reptiles, and she believes that her training Technical Seh 
Will avert many. accidents among. the up an electric 
children of her city keno 


that he 

re, Lon, 
has the degree of 
the National 
‘of China, she is taking 
nigineering course with 


eT Young Woman Chemist Is First 
How Much Do YOU 
Dv ataiesemuce? Sl teur Actress Makes Up in New Biological Field 
| 
H 
H 
| 
i 
| 


pithvani Ale Broek N THE human body there 


ERE is a capital opportunity trie motor,” called an 
HE Sn rote opecet \TSY CHAPMAN oft, Pas can speel wo bodily read 
of the ce paints, tollife. ‘There are enzyme 


liquid colors other animals. Sei 


hey are. 
t, Miss Grace 
Harriman 
smoother Research Laboratory in New York C 
he had used a trying to solve the mystery of the: 
agents that ean hurry life processes. Miss 
McGuire is the first to undertake this 
field of biological chemistry, Her work 
already has drawn the atten! 
scientists, and they are 
ith interest, 


your knowledge fi 
to page 151 to verify your 


Miss CI 


the art of theatrical make-u 
agreed to manipulate the bi 
‘method is said to result in a more de 
blending of tints. findings 


1, Are modern men less healthy 
than prehistoric men? 

2. How does a thermometer 
‘work? 

3. Why Is quicksilver used in 
thermometers? 

4. How do we know that men do 

‘not live on the moon? 
Why does 


A Boon for Mothers—A Baby Carriage Garage 


GARAGE for 
Visa ene 


Lister form when 


the skin is burned? 
Why is there more fog in 
cities than in the country? 


Anew tenement 
in New York City 
has the first 
baby carriage 
garage. Its 
macdeof galvan- 
ized iron, is fire- 


Why do savages listen with 
their ears to the ground? 
Is it true that the century 
plant. blooms only once 

Every 100 years? 

10. Why does cream rise to the 
top of milk? 

11, How much salt is there in the 
sea? 

12. Why do whales have to come 
to the surface of the ocean 

to breathe? 
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Motorists Have Narrow Escape 
as Car Hangs by Wheels 
NE day, rece 


‘a truck. ded to the edge 
of the bridge. ‘The Guiles’ ear crashed 
through ng and began to topple. 
Tt seemed that in a moment it would be a 

wreckage in the ravine 25 fect 


But suddenly, movement es 
stopped. The rear wheels canght 
‘on the bridge railing and a fro 
wheel braced against the bridge 
‘abutment, Tt wasan hour before 
the car door could be opened 
and the Guiles released. An 
hour of waiting, expecting every 

cut to fall to death, provides 

‘enough suspense to last any one 
a lifetime, 


‘Tne number of p 
carried by French airph 
1024 wa 
the qu 
ried a 


Chinese Wheelbarrow Is Poor Man’s Taxi 


CHINESE wheelbarrow lifes from country, where it is sited to the roads 
the type we are accustomed which in many instances are nothing 
tthe iarge but well worn paths. 
center of the b 

forms 


‘compartme 
Lin China 
nt 


cle 
poor man’s taxi, not al 
factory distriets, but a 


(When Bast snd Wert mect Motorcyclist narveys with mach amusement & 
‘primitive Chinese wheelbarrow, which i used by workmen as 8 caring 


A. Patel, inventor of the 
‘the whee, 


—- 


‘oars 
¢ 


y 


itis said that Mr. Pele! finds no difficulty 
ing the rear seat, for where is the 
nerican boy or man who does not 
himself asa potential cowboy oft 
reat open spaces? 


isarule that street 
more passengers than 


Ix Avcktann,N. 
‘ears may not carry 
can be seated. 


Midget Runs 52 Miles 
on a Gallon of Gas 
BABY automobile, no 
Jonger than a man is high, 

pulled into Washington, D. Cy, 
recently and sailed up’ to the 
Capitol, the end of a transcon- 


1s Petzel of 
+ was also. the 
igner of the sturdy. little 

ine that scooted over moun- 
tains and deserts that bother 
cars five times its size, 

Tt has a four-cylinder, air- 
cooled motor, nine speeds, ele 
tric lights and 


Tt can make a 
ant hour on the track, it 

; ‘Mier 
signer dem. 
ue little ear could 


travel 52 miles on 


‘Subway Garages for Paris 


)LANS for a system of underground 

garages and subterranean strects as a. 
means of relieving traffic congestion in 
Paris, France, were announced. recently 
by M. Morain, the Prefect of Police. The 
underground thoroughfare, it is said, will 
be built simultaneously with a proposed 
new subway lin 

Fi 


‘moving pavements have been 
. The first of these pavements, 
according to the plan, probably would be 
elevated and would run along the boule- 
vards having the heaviest traffic. 
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Household. Tools and 


If Studied Scientifically, Housework Problems 


For Polishing Made asy 
Rinatees 
somes rae \ 
= : 

Zo 


cracker 
on 


Reforming the Salt Shaker 
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Home Comforts 


Become Simple, Every-Day Routine 


Extension Table Has No Loose Leaves. 


Folding Stand for 
‘Garbage Can 


‘ietnures the infinitesimal vibrations of the buman boxy 


Each monthPoPULARSCIENCEMONTHLY 
records in these columns some of the 


adding to the sum of useful knowleds 
jin practically every field of human 

deavor, Hore are a few of the latest di 
coveries that challenge our attention. 


“Super X-Rays” Discovered 
T THE recent convention of the 


paper and sat down. For a moment there 
nce; then came a murmur that 
‘volume until no one could hear 
thor. The members recognizes 
‘a new discovery in seience, 
just as when Roentyen reported the dis 
‘covery of X-rays and M. and Mine. Curie 
‘announced that they had isolated radium. 
This is what Doctor Millikan told 
them: Shooting about in space in 
direction, with the terrific speed of light, 
tnd beating constantly against the earth, 
fare rays more powerful and penetrating 
than any we ever have conceived of 


wave length is almost unbeliey- 
‘They are shorter than ultra- 


able, 
waves, shorter than 3 


length of one ten-mi 
light wave. which measures about one 
filty-thousandth of an inch. 

No one knows where the rays come 
from, “They originate somewhere out in 
space, apparently when atoms break up, 
or when new typer of atoms are forme, 
Doctor Millikan says that if we could 
generate enough energy for transmuta- 
tion of metals—for example, change mer- 
cury into gold—that would bring forth 
the penetrating rays as a by-product. 
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But this would take the i 


mense energy of ten millio 
volts 


mazing discovery of 

nt rays is the climax 

or 

time scientists “have 

‘something 
riously dist 


‘our highest atmos. 
He sent up delicate 
rruments in 
balloons from 
tops in Colorado, 
many miles above the earth's 
surface, into regions where 
man could not go. Others 
were sunk 09 feet.n snow fi lakes, These 
experiments climinated certain factors and 
showed that the rays existed. 
For measuring the electron, the Nobel 
Bfzs for, physics was given to Doctor 
lillikan in 1923. His latest achievement. 
crowns a tinique record. 


What Is a Microvibroscope? 


THER C, M. DE, HEREDIA, a 
Jesuit priest at St. Francis Xa\ 
‘Church in New York City, ha perfected 


a machine called a ““microvibroscope,”” 
which, he says, measures the infinitesimal 
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Powerful New Ray 


Discoveries that Add to the 


vibrations of the hy 
markings made 
asserts, analyze moods and personalities 
id detect ailments, 
Tt was the Russian oujja board that 
jve Father de Heredia the tea for, his 
mood detector. A brass pendulum swings 
bys silk thread from a'brass disk. ‘The 
subject puts his finger tips on the disk and 
tes vibrations. to 
tarts swinging in 
‘et. The priest 
curves recur every 
ne the same person uses the instrument, 


from the sam 
produce similar 


A New Triumph for Radio 
ATRAIN came tearing along at 20 

miles an hour. In the engineer's cab 
‘a small red light flashed, and in an instant 
the wheels shricked and the whole train 


came to a sudden stop, the throttle still 
wide open. An unseen hand had pre 
vented nary wreck, 


jecessful demonstration re 
‘on the Pere Marquette Railroad 
near Detroit, Mich., radio had a new 
triumph. It was proved that it would 
‘warn of danger on the track ahead many 
minutes in advance, and, should the 


To Save Your Soles 


Lefts RC. Bowker, 
Leniber Labora 
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Penetrates Metal Ae 


W orld’s Useful Knowledge 


netic waves, flow 
‘explained "Thomas E. 


devices, “are picked up by loop 
jor coils under the locomotive's 
pilot or cowcatcher. ‘They are tran 


mitted to a visual signal device in 
engine cab, ‘This has three lights—resl 
for danger, yellow for caution, and groea 


“The red light is flashed only when there 
is imminent danger of collision, Shou 
a block, the rest of 
the rail surface within the block becomes 
automatically demagnetized, and 
another train entering the ‘block 
from the rear or front wil receive 
the di 
muati 


Element 75 Is Found 


VERYTHING on earth— 
. water, dirt, plants, and 
a fey inthe whole 
visible universe, including the 

planets, and stars, is made 
up of less than 100 different wub- 
stances called “elements.” Most 
of these have been found, num 
ered, and put in order accort- 
ing to the structure of their 
‘atoms. A few gaps remain, 

Doctors J. Heyrovsky and 
Doleysek, of Prague, Ceecho- 
Slovakia, have announced. the 
discovery of No, 75, one of the 
it clements, ‘Th 


German scientists claimed to have dis- 
covered 75, too, and also 43. If these two 
fare verified, then only three miss 
‘chemical elements will to be dite 
covered—numbers 61, 85, 


Will Jupiter Devour Us? 


OME day the planet Jupiter is going 
to reach out and gobble up the 
So says Prof. W. D. MacMillan 


oon the basis 


All of the planets, explains, as thes 
soar along in space, sweep up siar du: 
As they gradually get bigger, the attrac- 
tion between planets increases, and the 
Digger planets will gather “in their 
jupiter, being the largest. will end by 
if them all, including the earth, and 
sme a star, probably 500,000,0000,000 
years from now. It then will have only 
‘ne rival, the sun, and the two together 
will make up a double star.” About 40 
per cent of the stars in the heavens are 
of this double kind, and Professor Mac- 
‘Millan believes that many of these at 
fone time were solar systems like ours. 


et 


A Pathfinder of 
‘Science 

Fechmoton 

Strays more poweefal a, 


Strength of a Screw 


Nature Uses This Anesthetic 


'HE fizz in the pop bottle has gone up 
ais the work for surneans are co 
sidering seriously its use in the operating 
‘om, Common carbon dioxide tht giv 
sparkle ts your soda water may be 
useful an anesthetic as ether and the 


of Anesthetists. Carbon dioxide, Doc 
Morgan explained, is the non-poisonous 

anesthetic used by nature itself. If you 
re hurt badly in an accident, your breat 

ng is lessened, and an excess quan! 

carbon dioxide in your blood makes you 
fallasleep. 


Three Violins in One 

AN CORPHEUS violin” is a new in: 

‘strument that was recently exhibited 
in Paris. Music for the violin, alto, and 
“eello can be played on it. Airforced by an 
electric blower is emitted from 58 open- 
ings, and the sounds, it is said, have a. 
peculiarly rich timbre, 


crating 
in Cane 


In rapid freezing, several 
methods are used, “One is 

wrap fish in waxed pi 

pack them tightly in narrow 
rans, and sink them in aw 
circulating bath of brine 
kept near zero temperatures 
Pieces of huddock have been 
frozen by dipping them it 
liquid air. This froeaes the 
‘meat instantly and makes it 


Irittle, "Liquid air is too 
pensive at present to be used for rfriger- 
tion on a large scale, but if some cheap 

‘were found to make it, this probably. 
would-be the simplest way of freesing 
foods for storage. 


‘We'd Freeze on Mars 


ELVEN ite should finda way to wet 
‘over to Mars, we couldn't go— 
ieast, not until we had rigged 
sort of an electric suit 4 
heat with us. For landin 
pitable shore, we should freeze more 
solid than icicles, owing to the extreme 
severity of the clima 

Doctor W. B. Cob! 
reau of Standards, using extraordinarily 
delicate instruments of his own invention, 
hhas concluded that 100 degrees below 
zero is just ordinary temperature in our 
frigid neighbor's clime. Almost every 
night, in winter, he say's, it goes down to 
70. degrees Centigrade’ or 158 degrees 
Fahrenheit, 

Doctor Coblentz made many of his 
measurements in Arizona last. August, 
‘when Mars was in an unusually close posi 
tion to the earth, 


quite possible to tune a radio re- 
ceiver without any dials at all. Your 
ingers could grip the projec 
of the condenser shafts and tur them, 
back and forth and if you had su 
perseverance, y 
But that certainly would not be 
the 


have to go po thro 
‘same tiresome process all over again. 
The dials on your radi 
Th 


easy to turn the condenser shaft 
figures show you how to get a sta 
have logged it. With modern radi 


ni critical an distant at sam 
thing more than a plain dial is needed for 
really good resulta, Manufacturers have 
responded to the demand for finer tuning, 
with dials 40 finely constructed and so 
marvelously wecurate that even the beg 
ner may tune his set with a precis 
hardly to be equalled by the most exp 
io fan using the okt type ofp 
the new d 


ingers results in a mi 
ion of the condenser shaft. 
This means that with the new vernier 
es of dials, you will have no difficulty 
in setting the condenser precisely at th 
point where the broadcasting is received 
with greatest i ‘And many of the 
new models also provide for much greater 
visible accuracy, so that you can reset 
the condenser to the same station with 
extreme precision. 

‘These results are obtained by gearing 
down the motion of the knob with relation 
to the shaft and to the dial or pointer that 
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is attached to it, 
‘There seems to be a 
wide difference of 
‘opinion as to the cor- 
rect gear ratio. Some 


ight, and other makers are t 
vernier dials with ratios as low 
Of course, the actual mec! 
ot the whole story by any 


lenser through a full 
of these two dials has a 
than the other. the effective 
reduction of the two dials will not be the 


What counts is the actual motion of 
‘your fingers in relation to the change in 


degrees on the dial or pointer. Other 
ss being equal, the smaller the knob 


6 to 1 instrument 
> large 
Keep this fact in mind when you are se- 
lecting new dials for your radio receiver. 


ITE ideal vernier dial should operate 
with a smooth, velvety motion. 
‘There should be no perceptible lost mo- 
tion, In other words, when you start 
ning the control knob in the opposite 
irection, the dial and condenser shaft 
should isumediately start to move in the 
opposite direction al 
‘The numbers on the dial should be 
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Remarkable New 
Set Help to Get 


Many Types Are Available 
Fic. 1 above: Yousan an da 
‘your own tuning problems, 

‘vith either a pointer ox revel 
Fig 2 at let)! This 


‘aay ratio fom @ to 1't0 20'%0 1 


Accurate Setting Made Possible 
Fig. 2. The vernier scale makes it posible to 
‘et the dial tothe tenth pert of degree m0 

Togsing ean be done with extreme precialon 


clean cut and set close enough to. the 
pointer so that you cannot get a false 
Teading if your exe does not happen to be 
direetly in line with the 

“The correct gear ratio is largely a mat- 
ter of personal preference. Some prefer @ 
low ratio, while others they ean 


1a half degree oF so does not 
difference in the strength of 
signal, then vernier dials will not be of any’ 
advantage 

In these days of congested wave lengths, 
‘where so many stations are close together, 
8 broad tuning receiver is almost useless 
anyhow, and if your receiver tunes with 
the sharpness common to most, modern 
receivers, you will find vernier dials dis- 
tinetly worth while. 
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Dials for Your Radio 


Distant Stations 


By Aurrep P. 


And, aside from any question of in- 
creased efficiency, modern vernicr dials 
are 40 attractively designed that they will 
sreatly improve the appearance of your 

‘There are two ways in which dials can 
he built so that the dial and condenser 
shaft turn much more slowly than the 
control knob, One way is to use gear 

Is, and the other is to wse a frie 

mechanism, Both methods are practi 
aand if design and workmanship are goo, 
there is little to choose between them. 


N FIG. 1 you will see a number of 
‘modern vernier radio dials such as are 

obtainable from the radio dealers. Of 

course this group does not include ail the 

different types available, nor even all of 

‘the good makes. 

Figure 6 shows the hack view of two o 


con the left 
‘other uses the 


gure 9 illustrates two types 
of vernier dial in which spring i. used 
to hold the gears in mesh. ‘There is no 
lost motion whatever with this type of 
construction. It is used in somewhat 
ferent form on other makes of vernier dial 
the market. 
iral or wort gearing has been used to 
‘some extent in vernier actions, and Fig. + 
‘shows this method as applied to a dial 
that can be attached to any condenser 
shaft. ‘The spiral in the knob works a 
worm that, in tum, moves the teeth on 
i attached to the 


a number of 


types of vernier dials, 
2 shows a close-up 
view of a dial that recently 
has appeared on the mar- 
ket. This dial uses a fri 
tion mechanism arranged 
in such a way that 


Le 


any desired ratio, 
from 6 to I to 20 
to, 1, cam be ob 
tained simply by 
shifting “the small 
lever at the bottom, 
‘On most modern 
vernier dials, the 
graduations can be 
read easily and ac- 
curately. 50 that it 
is possible to reset 
‘our condensers to 
wny given station's 
rave length with 
sreat accuracy. Fig- 
ture 3 shows to what 
extremes this desire 
of accurate setting may be carried. You 
il noe thats veer cae bas en 
stamped on the metal opposite the 
sions on the dial in such a way that itis 
quite easy to set the dial to one-tenth part 
of a degree. 
Fitting vernier di 
ceiver in place of p 
cases, a simple screwdriver job. 
types can be fitted merely by loosening, 


the setserew of the pl 

overs tea 
eet es Ledisi 
perl 


Other types require the drilling of one 
small hole in the panel through which a 
serew is bolted to hold the frame of the 
vernier stationary when you turn the 
knob. In most cases, the shaft of the vari 
able condenser can be left as originally 
turned out by the manufacturer, but some 
forms of vernier dial require that the 


shaft be cut off slightly. 
‘There is one point to remember in fit~ 


Geared Dials Are Very Popular 
Fig. 5. Two geaved types io which gears are 
fli ia meah by a spring arrangement to eins 
fate play. Fig. @ eft): Examples of the 
Straight spur gear (ype and taternal gear (9Be 


This Worm Drive Dial Has a Very Low Ratio 


Fig. 4. ‘The spiral cut in scroll fashion on the back of the verier knob 
‘otates the beam grat that fs wort shaped and engages with the teeth 
‘Seton the dink wt the ef The dak, of 

‘rayon the dal and this double reduction gives ratio of 190% 1. This 
{Spe of ia a designed forthe fan whe prefers an ural low rata 


Ti mounted the other 


ting vernier dials, Be sure that the cor 
denser shaft turns rather 


In the friction types 
slipping, or, in. the 
bauloerm cere 

ually is mentioned in the 


shaft stationary when the plates 
Y position, 


UST what type of vernier dial to buy 
set isa matter for you to 
Tt is desirable, of course, that the 
design and color or’finish of the dial 
the panel and the other eo 
your set, But if you prefer 
a dial of some one particular type, th 
is no reason why you cannot buy 
wohs for the ot 


sent a pleasing appearance. 
ime of the new types of dials are 59 
constructed that a space is provided 
where you ean write directly on the di 
letters of the broadcasting station 
at the point where the station is received 
best. This is of litle importance to the 
radio set owner who tunes the set himself, 
because the dial numbers of all the regular 
stations soon become fixed in the memory 
and the log can be consulted when fishing, 
for distant stations. Such dials are a great 
advantage, bers of 
the family occasionally wish to tune in 
geo veroeedal io ection Tac 

‘A good vernier dial isa precision instru~ 
ment and the value you get out of it will 
bbe in proportion to the care you take in 
fitting it to the shaft, so be very careful 
to read over the instructions and follow 
them. 

Radio deale ywhere now stock 
vernier dials of various types and a num 
ber af styles have been approved by the 
Popular Science Institute of Standards, A 
list of these dials and other radio, appa~ 
ratus is available and will be mailed om 
request. 


POPULAR SCIENCE MONTHLY February, 1926 


Unusual Radio Ideas 


Novel Loudspeakers; 
Other New Devices 
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Beware of the Battery Gyp! 


Crafty Tricks of Crooked Dealers that Cost You Money 
and Trouble—The Confessions of a Radio Service Man 


As told to Geoxce Lee Down, Jr. 


"VE been in the hattery business now 
fora good many years. Without bras- 
ging, 1 think I can truthfully say that 

if all the batteries I've seen the insides of 

were piled in a heap, they'd 

reach higher than the Wool. 

worth Building 

Right now I'm working for a 
man who isa square dealer, but 
in the past I've worked for all 
nds of birds, ranging from 
‘outright crooks to the fellows 
who had fits of honesty now 
and then. 

‘Old man Polakof—which 
isn’t his name, of course—was 
‘about the worst. He counted 
the day lost if he didn’t sue- 
ceed in stinging at least one 

tomer for a tenspot. Of 
course I'm ashamed of the fact 
orked for hit at all, 
inves was on. the blink 
that year and Teouldn’t afford 
to be out of work, what with 
the wife sick and one thing and 
another. 


ever he thought 
he could get away with it. Look: 
at the case of a man named 


HE bell rang one morning. andl from 
Polakof’s talk I could tell that the 
party at the other end of the wire wanted 
to buy a storage battery to run a radio 
set. Polakof assured him that we had the 
finest batteries in. the world—absolutely 
guaranteed—and invited him around to 
pick one out. 
Polakof came back in the shop with a 
in on his face a mile wide and rubbing 
lis hands together like he alway’s did when 


Don’t Be Fooled by the Short Circuit Test! 


batteries on trickle charge 
to one of the worst of the lot 
to polish up the terminals 


id give the 


hox a coat of black paint. And, by the 


we never used expensive acid-proof 
. Instead, Polakof used to buy the 
cheapest plain black paint he could get 
(then thin it out with turpentine soit 
‘would dey quick. 
got busy with some sandpaper and the 
paint brush and in a few minutes I had 
that battery looking like it just came out 
of the factory. 
sms dropped into the store after 


Inch and the old man had the battery 
1 hac fixed up standing on the counter 
among some brand new batteries of a 
‘well-known make. 

“T phoned you about a bat- 
tery this morning,” Williams 
began. 

“For a radio set, wasn’t it?” 
cut in Polakof. “Well, here 
you are—finest batteries made 
~all positively guaranteed. I 
‘an. recommend this one spe- 
Cially,” he went on, patting the 
sides ‘of the old wreck like it 
‘wasa valuable piece of jewelry. 


EE! It's fully charged— 
lots of pep." And he pro- 
ceeded to take a piece of wire 
p it-acrons the ter- 

to show what a fine 


battery with the wi 
held in a pair of pl 
will burn it up easy, 
ire got red hot and 
ted away. 
was much 
and when Polakof 
stated that he would make a 
special price of #14, he paid it 
without 
Of course that 


All it shows is that there 
left a om internal res 
thoy 


E DIDN'T hear from Williams for 
nearly two weeks, which surprised 
me—T knew how rotten that battery was. 
‘Then he called up to say that something 
ied to. be wrong, because the tubes 
dhtany more. Polakof sent me 
nstructions to bring the bat 


{itnHiiaiiell 
Ty 


What Old Age Does to Storage Battery Plates 
ike when they are new. AE the left is lot nearly all of ite active material. All storage battery plates end up in 
tn the center is pontive plate that the scrap ple eventually, but good plates wil ast for Ave Years or ee, 
futfering from old age, and the one atthe Fight a a negative plate that has while "gyp” plates very cften go to worthless pieces in lees than six months 


Good plates and “ayp" plates look 


tery back for “inspection.”* About a 
after I got back the old man calles 
fiams on the phone and told him that 
battery had been spoiled by chars: 


backward. He said that the charger must 

have been working wrong and he'd better 

bring that in, too, so it could be adjusted. 
‘Williams swallowed the wh 


eave it there until Wil- 

ss called for it. M; 
conscience hurt me 0, 
ave the poor old wreck 
aan extra good polishing 
with the sandpaper, Nota 
blessed thing was done to 
the charger except to wipe 
the dust off it, 

‘And so it went for about 
two months. Every two . 
weeks or 0 the battery’ would give up 
and {quit work, and the old man would 
have some new excuse and Williams 
‘would have to pay out some more money. 


HU EX ALLY ot wise to himself and 
bought a good battery from a real 
dealer, Ibis a good thing he had a peace- 
ful dis - He ought to, have come 
jin and beaten the old man into a pul 
after the way he swindled him; and, 
helieve me, I'd have cheered him on. 

‘The whole trouble is that the battery 
owner has no way of checking up on the 
“‘gyp” battery service station. You have 
to have special tools to take a battery 
apart, and without taking it apart you 
‘can't tell whether the dealer really over- 
hauled it or not. Lots of batteries were 
brought in to old Polakof for 
an overhauling and all he 
would let me do on most of 
them was to clean out the 
muck. "Then he would charxe 
the customer fr all new pos: 
itive plates and separators, 
‘Cleantog out the muck would 
roake avbattery work beter 


‘There jother dealer BLOTTING 
1 worked for whose con- PAPER 
science would not let him — SOAKED IN 
Ueliberately rob his custom- SAL AMMONIAC. 


ers the way old Polakof di 
When we overhauled a bat- 
tery we rea did put in Ll 
ieee 
wa et a 
et 


‘HE, trouble was that the owner of the 
business bought his stock of plates and 
Separators from “gyp" manufacturers, 
‘The plates looked just like real good bat 
tery plates when they were delivered to 
te antara bega to fol a 
with the first charge and in a few 
weeks or months all the active material 
would be piled up in the bottoms of the 
cells and the plates would look like, the 
grillwork in front of a cashier's cage. 
separators cracked and split and th 
loose wetive material settled be- 
tween the plates and the battery 
‘was short circuited. 
“There are lots of “gyp” storage 
battery manufacturers too. I've 


CORRUGATED 
PAPER 


CARBON 
ELECTRODE 
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A.B Battery after Long Service 


[Note that the sine ces are almost completely consumed. ~“Gyp” batteries 
ie made of poor grades of material snd because of soppy werkmanahip 
‘Mien give trouble through faulty connections and broken down insulation 


worked for several of them. They sell 
their junk batteries mostly to. the cut 
rice dealers, but once in a while they 
rope in a respectable dealer who decides 
to go into the radio business and doesn't 
know the difference between an honest 
battery and one of the other kind. 
Anybody can go in the business of 
making storage batteries if he wants to. 
fare no manufacturing secrets to 
amount to anything. It is just a matter 
‘of getting good material and putting it 
together properly. And it is still easier 
to turn out junk batteries that look like 
good ones, because the customer can't 
see what's inside and wouldn't know the 
difference if he could. 
‘Cedlar wood makes the b 
but you can bet that "gy 


How an Ordinary Dry Cell Is Made 
SEALING WAX 


PITCH 


MANGANESE 
DIOXIDE AND 
POWDERED 
CARBON 
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a cheaper wood. Some kind of a 
binder must be tsed in mixing the 
lead paste that is placed in the grids 
‘of the plates. ‘The binder is cheaper. 
than the lead and there is always 


"storage batteries are turned 
out inan awful rush from low grade 
materials, by cheap workmen, is it 
‘any wonder that a “gyp" storage 
A battery costs much more tha 
really good battery if you figure i 
‘out on a basis of service at so much 
4 month for the life of the battery? 

Storage batteries are not the only 
place where the “gyp” gets in his 
fine work. All kinds of gyp dry 
cell A and B batteries ure offered to the 
radio fan. If you cut them ope 
look just like Teal good batteries. The 
difference is in the quality of the ma. 


And & good many radio fans 
any idea of what, a good dry 
tery should do, Take thiscase for instance: 
The boss sells dry cell B batteries of 
‘g00d, reliable make, Well, about a year 


ni. 
"he shouted, opening 
“This is the rotten battery 
L bought from you. Tt went 
dead and T cut it open and 
there is nothing inside but 
‘lot of white powder where 
the ine ought to be. Here- 
after, I am going to buy 
batteries from some place 
where they sell batteries with 
real sine in ‘em!” And he 


stamped out of the store be- 
fore I had a chance for a 
come back, 


HAT sure was the limit! 

I wonder where he 
thought the white powder 
came from? ‘There was a bat- 
tery that gave him nearly 
year's service on a five-tube 
set. Ttstayed on the job u 
every last bit of zine 
‘was eaten up to supply current to his set. 
Why, that was an ideal battery! Si 
perfect servige doesn't happen once in a 
dog's life. And now he'll go down the 
street and buy a gyp battery that 
run his set for maybe a month or two 
and then go dead completely. 

‘That's where the current comes from 
in an ordinary dry cell. ‘The solution 
in the cell eats up the sine jacket. ‘The 
black stuff in the cell around the car- 
‘bon rod in the center is put there for a 
‘purpose too. Tt keeps the cell from. 
getting polarized and the quality 
‘of the “mix,” as it is ealled, has 
‘a lot to do with the life of the 
(Continual on page 130) 
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Ingenious Helps for 
the Car Owner 


‘rost Window 
‘of Celluloid 


Screwdriver Tests Spark Plugs 

‘Testing spark ples for abort circuit by 

horting “them with & screwdriver 
ey a novel tol (below) built 


Dimmer Switch in Wheel 


‘Anything to help the 
ih’ Tghts while passing other 
fare without letting. eo. the 


itr merhanam, then ey 
{ng the trouble flocking each door epaestely 


Wrench Fits Bolts at Any Angle 


| Spesial rubber baloen to determine vaive ad) 
ranting the engine forces compremd gainto 
of feakege i= determined by Uiming the 


Rubber Spring 
‘Shackles 
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Doe Your Car Fit Your Purse? 


oll good and plent 

Wilson, half owner and 
cchanie of the Model Garage, as h 
up from young Baldwin's car 
motor is full of earbon, the v 


up, i, and I think, 
from the way she pumps oil, that you need 
‘a new set of piston rings.” 

Joe Clark, who ran the office and sales 
wd of the garage, was figuring rapidly on 


ve than you figured on” 
it!” Baldwin answered 

“Em making fifty bucks a 
Thad a bit saved up, so T made 
the first payment easily enough. But 
there have been so many expenses that I 
never thought about when I decided to 

my, ear, 

“That's just the trouble,” stated Joe 
‘emphatically. ‘You buy a ¢ar on a shoe 
string and you're in up to your neck be- 
fore you realize it. A lot of people own 
autos who really can’t afford a car at all, 


‘and a lot more buy expensi 


they ought to get cheap. light ones, And 
all because they never stop to do a little 


arithmetic beforehand. 


Tore Eulieg: yeaa lon done sot 
the cost per mile in gas and tires and let 
t.. Take depreciation, for in 

aroun 

In five years it will be 
for the scrap pile. You may 
that time 

ollars, ‘That 


it go at t 
‘That car of yours 


for. say. two hundred 
means you have to charge 
indred against 


AS at present prices 
‘out to around 


cluded insurance, storage, 
or repairs. 

“"Tusurance runs to about 
a cent and a half a mile; 
storage at ten dollars 
month comes to two cents a 
ind repairs certai 
will ‘mount up to another 
two cents on a car like 
yours, Throw in another 
half cent for oil and mis- 
cellaneous items and the 


Gus and Joe Tell 
How a Log Book 
Can Help You Run 
Your Auto with 
More Efficiency 


By Marvin Bun 


total figures up to the flat sum of thirteen 
cents a mile, You'd ki a stecr if a 
railroad charged you that! 

Can you and the wife and kid live on 
thirty-five dollars a week? That's all you 
have left out of your salary if you spend 
‘about fifteen dollars a week on i car.” 

“Gee whiz! You sure are one cheerful 
guy. Joe!” croaked Baldwin dismally. 
"Well, what's the answer? Should I sell 
the bus as soon as T get it paid for?” 

Joe, scratched his head thoughtfully, 
“No,” “he said; “don’t do that, It 


you have got along so far, I guess you'll 


‘make out without going to the poorhouse, 

“If you'd asked my advice before you 
bought the eat, I'd have told you to get a 
cheaper and lighter make—and that 
doesn’t necessarily mean a flivver. What 
you can do, though, is to use the ear a lot 
ot = you do. Why, ‘matt ay 
night I see you go by on your way to the 

brea for tome errand. Lay of! that 


med 
another load dof aac in the bow of his 
d on ps 


Keeping the “Log” == 
“Keep your notebook 

inandy and whenever you 
bey ganar ilar have 
‘ste vulcanised or may 
‘Sowa, the cost of each 
Rem andthe total of males 
Your speedometct shows" 
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e Your Own Boss 


C 


Why keepon 
punching the time 

clock? Aren't you 

tired of taking or- 

ders from someone 

else? There’s 

nothing like being a 
in business for 
yourself! 

Here’s your big 

opportunity. 

Grasp it. Realize 

your ambition. 

Have a profitable 

business of your 

own. Be the 

Johnson Floor } 
Expert in your 

community. 

Spring, the big 

season, is just 

ahead. Now is the 

time to get started. 

‘We will help you 

build your busi- 

ness. 


"} $15 10825 


As the Johnson 
Floor Expert you 
can make big 
money right from 
the start. There’s 
a big demand for 
this service. 
Homes, clubs, ho- 
tels, stores, of- 
fices, schools ‘and 
public buildings all 
‘want it. 
You can go into 
any home, wax- 
polish all the floors 
in just a short time 
and not upset the 
rooms at all. It’s 
the kind of service 
people appreciate 
-and it pays big 
profits! Mail 
coupon today for 
full information on 
the Johnson Floor 
Service Plan, 


Earn 


a Day 


Be Independent! 
Have 2 home of 
yourown—abank 
aecount 

the comfor 
Juxeries of life. 


JOHNSONS WAX 
Electric floor Polisher 


This ingenious Electric Floor Polisher means 
success, independence, a business of your 
own. Itwax-polishesany floorten times faster 
and better than is possible any other way. 
Reaches under davenports, beds, buffets, 
desks, etc., without moving the furniture. 


Investment Less Than $50 


Johnson's Electric Floor Polisher is simple, 
efficient, sturdy, light, easy to handle. Runs 
itself from any lamp socket. Costs less than 
2 cents an hour to operate. It cuts floor 
maintenance costs in half. This machine 
will bring you success and independence. 


MAIL ME BACK TO 


S.C. Johnson & Son, Dept. P. 8. 2,Racine, Wis, 
“The Floor Finishing Authorities” 


Pease tell me how Ican earn $15 to $25 a day giving 
Johnson Floor Service. 


NAME....... 
ADDRESS ... 
city. 


Have you ever seen such an opportunity? Think of it! A 
profitable business of your own for less than $50! No more 
lay-offs, No dull seasons. Start giving orders instead of tak- 
ing them. Have a business that will be as big as you want to 
haveit. Get started now. Don'tdelay. Return coupon today. 


STATE 
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ints for Motorists 


Simple Way to Rebush Kingpin, and Seven Other Useful Aids 


oose and the automobile is run 

any great length of time with the 
bolt in that condition, the result is usually 
worn lower bearing that makes refit. 
ting practically impossible. ‘The only 
remedy is to drill out and rebush the hole. 

ure I shows a novel way to use the 
tof the car to feed the drill into the 
hole. The drill bit is fastened into an 
‘ordinary brace and the jack gradually is 
lowered, An even smoother feed can be 
obtained with one of the screw types 
‘automobile jacks. 


MART of the nuisance of washing the 

‘aris in coiling and uncoiling the hose. 
Again, the valve is usually some distance 
‘away from the place where the ear 
is washed. Short of purchasing a 
‘swivel arrangement for an over- 
head supply, the simplest solution 
‘of the problem is to run a pipe up 
to the ceiling, put in a val 
convenient point, and arrange a. 


Ii TTHE Kingpin bolt i allowed to get 


thof strap iron bolted 
to the handle of the valve and fit- 
ted with two cords will serve to 
‘turn the water on and off, 


'N-MANY sections of the coun- 

try the house water supply is not 
food for use in the radiator of an 
ile because of a high min- 


and a barrel arranged as shown in Fig. 3 
will insure an adequate supply. Rain- 


water can be used in storage batteries in 
lace of the distilled water ordinarily sold 
for this purpose. Be sure to punch a 
small hole in the ean that is attached to 
the pipe under the drain spout, so, that, 
when it stops raining, the water in the 
can will run off and not form a breeding 
spot for mosquitos, 

Tf you expect to use rainwater for 
storage batteries, construct the collector 


ene 


Fig. 4. Three pieces of sheet metal bent to 
for lags to suport conveniently the extra tee 


IN LONG trips it isa great advantage 

to carry two spare tires, Ifthe tires 
‘on your car are no longer new, you may 
reasonably expect several blowouts. Two 
blowouts may come in quick succession 


and then the extra spare certainly will 
As shown in Fig. 4, three pieces of sheet 
metal are bent to form three lugs that will 
support the extra tire and rim. ‘The two 
upper ones are riveted or bolted in place, 
while the lower one is fastened with a bolt 
0 that it can be loosened up in order to 
allow theextra spare tire to he hooked! over 
the two top lugs. Make sure, of course, 
that the framework of the tire carrier is, 
strong enough to carry the extra load, 


'HE material used to upholster closed 
ypes of automobiles usually is 
stretched pretty tightly. When it is 
accidentally torn, the rent gapes open so 
uch that it is dificult to sew up the tear 

in the ordinary way. A solution of 
the problem is to pull the torn 
‘edges together with coarse thread, 
then sew up the break with fine 
thread, Figure 5 shows you how to 
do this. 


ALITTLE grease or heavy cil 
between’ ‘the leaves of the 
springs always will make the car 
ride easier, expecially if it is fitted 
with rebound snubbers or shock 
absorbers. Figure @ shows how to 
make a simple spring leaf spreader 
out of two pieces of spring leaves, 
‘The spring leaves first should be 
annealed, then forged and filed and 
drilled for the rivet, After that, re= 
temper them and rivet together. 


F YOU use your ear in severe winter 

weather, you know that every little 
raft adds to your discomfort, Most of 
the cold air that makes winter driving un- 
comfortable comes in around the front 
curtains, where they are buttoned to the 
windshield. 

‘A simple remesly for this trouble, which 
will help materially to keep the car warm, 
is to make a couple of shields of sheet 
aluminum, as shown in Fig. 7 ‘These 
shields should be bolted to the windshield 
in such a way that they clamp the edge 
of the curtain tight against the ‘wind: 
shield frame, 

‘This inexpensive device can be made 
bby any good workman and the extra com- 
fort it will add to your car in winter 
‘weather will more than repay the outlay. 
Shutting out the draft also will lessen the 
danger of catching a cold—a considera 
tion not to be neglected. 
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Good work begins 
with the way the saw cuts 


Ask Disston 


O man can turn out good 
work unless the sawing is 
well done. 

And for good sawing, easy and 
fast and clean, you must have a 
saw that cuts. 

A saw such as Henry Disston 
figured out, years ago. A saw of 
Disston Steel, made by Disston- 
trained sawmakers. 


‘The Disston Saw, everywhere, 
“The Saw Most Carpenters Use 


because the carpenter chooses a 
saw for its cutting. 

The Disston name on a 
means balance that works with 
hand and arm. It means the 
temper, spring, and edge-holding 
that Disston Steel alone can give. 

Tt means a saw that cuts— 
keenly, fast, and true. 


Your hardware dealer, too, will 
tell you this about the Disston 
Saw. 


Henry Dissron & Sons, Inc., Philadelphia, U.S. A. 


DISSTON 
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CH Hewy Du 
Radio Switch” 

More than miion 
vita 


‘ope: 
ive 
eye with very ich 


La a Os ~) 


Thus More Than a Million Concerts Start Every Night 


HE first panel mounting switch built exclu- 
sively for radio service? It carried the Cutler- 
Hammer trade mark. 
The first radio switch that locked with a key to 
protect tubes and batteries from meddling fingers? 


Te was designed by C-H engineers. of list of some of the 
‘The first handy toggle type radio switch? Yes- promnent rete) 
it, too, was built by Cutler- Hammer. rs 


Little wonder that they are found in more than a 
million sets today. For they were designed to render 
the trouble proof service for which they are now 
famous and their patented mechanism cannot be 
duplicated. Because they sell in such tremendous 
quantities their cost of production is remarkably low. 

That explains why most radio fans build them into their 


sets, and why you find them on so many manufactured sets 
today. 


‘Acme Apparatus Co. 


Se Gaatcomeni : : : 
fle mounting, Nice Your new set will, most likely, havea C-H Switch,whether 
it is the product of your own hands or a huge factory. Work Mts. Co. 
THE CUTLER-HAMMER MFG. CO. : 


Member Radio Section, Associated Manufacturers of Electrical Supplies 
MILWAUKEE, WISCONSIN 


CUTLER-HAMMER 
—— Radio Parts for Performance —_ 


© This seal on u radio or tool advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See page & 
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Si “Home Workshop : 


\ ii Arthur Wakeling, Editor 


A Ship Model of Your 
How to Build a Picturesque Pirate Galley 


By Carr. E, Arartace McCaw 


|ARAVELS and galleons here, there, 
everywhere! Ship models-are 
lnprecedented, op 


shipped here in hundi 
“They bear little resemblance to 
na liye no lasting interest, though 
ite ornamental, 


country by thove whe, have little skill and 
ess knowledge. Ni these is, strict 
speaking, a ship model, but may be 
Banded ws decoration with a ship motif. 
Tt would take a huge hook to give all 
the details for making a real seale model 
of a frigate or clipper ship, and even if 
these were followed, the model would not 
he satisfactory unless the maker had a 
considerable skill and knowledge of ships. gebee (or xebec). It is much more graceful to be had that resemble it in the least. 
To strike betwee these extremes the than the round galleous and can be at Just stop for a moment, clove your 
writer has desir least as picturesque. It also has the great eyes, and imagine the dazaling blue bril- 
“aketch model” « advantage that there are few other models lance of the Mediterranean Sea, A 


ed what he wil 


jed that any 
fone ean make it. who has nimble 
fingers and a few simple tools. 
le if any materials need to be 


fore the wind. Her sails a 
searlet at the tips and the red 
color runs like blood down 
the golden yellow of the n 
canvas, fading into it thre 
shades of orange, ‘Ten 
oars sparkle and flash 
decadence. A blue silk 
‘canopy embroidered in gold 
covers the afterdeck, beneath 
which, if you are close enough, 
can ‘see the pirate chief 
training his eyes toward the 
eo me 0 


is taken from the 
actual lines of a felucea or zehee, 
8 class of ship with lateen sails 
sed by the Barbary corsairs. 


each quae in 
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My Methods of Enameling Furniture 


Preparing the Wood, Concealing Defects, Applying Undercoats 
and Enamel, and Giving Special Treatment to Old Pieces 


By 


D pieces of furni- 
ture that you may 
have relegated to the 
attic often can be made 
‘charmingly decorative 
with a little work in 
paints and enamels 


pottied eher the 
Gout hen Beem applied to. them 


Lawrence B. Rossins 


N 


roe has to dertake from time 
either the enameling of new 
pices or the reeihing of fd. The 
eaivasing wnuanats ha bes: 
ished temporarily, the bench top 
dusted off, the floor dampened and 
‘wept clean, and the little shop, 
whether it is in the attic, cellar, oF 
garage, turned over entirely to the 
work ot painting 
Indeed, the first, if not the most 
nt pojnt. in enameling fur- 
wwe a good place to 
must be as dust 
free as you ly can make it. 
You should not even walk around 
unnecessarily while doing the 
enameling. "At the same time the 
oom must be Kept warm at least 70 
jegrees—and also well ventilated 
Perhaps you have one of the graceful 
but unfinished breakfast-room sets that 


made—a 


inished is one you hay 
kitchen cabinet, a sun-porch table, or 
something of that kind, 


Whatever it is, if the wood is new, 
‘the first thing to do is to give the surface 


‘ire pump will blow 
tes farnitare 


‘as smooth and satiny a finish as possible. 
Rub it first with No. 1 and then with 
No. 0 sandpaper. 

Tf there are nail holes, cracks or some 

ipped places, these ean be filled with 

Tight colored sealing wax; or, after the 
priming coat has 
fil them with a put fing a 
Tittle of the flat undereoater with pow- 
dered whiting. 

‘As close grained woods are used 


you are going to enamel and 
‘an open. grained wood x 
chestout or oak, you will have first 
to fill the grain with a paste 
owe filer applied as directed on 


‘OU will have to provide youre 
self, of course, with a sufficient 
amount ‘of enamel of the desired 
color, an equal quantity of enamel 
undercoater or flat, wall 
similar color, a 2 
varnish brush of the best quali 
if the furniture has any small, 
intricate parts, a 1-in. brush as 
well. Turpentine is needed in case 
the tundercoater or enamel has to 
be thinned, and for cleaning the brushes. 
White sheiae always is useful to ha 
hand, with denatured alcohol for thinni 
it, Sandpaper in sizes No. 1, 
if obtainable, in a very fine size such 
as a 6-0, should be bought, as well as the 
finest grade of steel wool and a small 
quantity of powdered pumice stone a 
rotten stone, 
Possibly an enamel of a little different 
Continued on page 100) 
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Enchanting Radio Nights for Everyone 
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Each night, when a myriad flashing 
lights make fairylands of the cities, a 
million folks tune in. Play-weary 
youngsters hear wonderful bed-time 
tales; light-footed boys and girls dance 
to the rhythmic music of fine orches. 
tras, and their elders listen to great mu- 
sicians and world-famous men. Winter 
nights no longer drag in Radio Homes. 


Bakelite played no small role in 
bringing radio within reach of all. 
Makers of radio sets and parts quickly 
found that the use of Bakelite im- 
proved both performance and appear- 
ance. That its splendid insulating 


tere Trae Mark and Symbol 
eg bit Corperaon, 


Bell Mi, Co. 
Parte Diat Bat 


© This seal on u radio or toot advertinement signifies the approval of the INSTITUTE OF STANDARDS, Ses page 6 


Shaws Insal Co. Poet MY 
EZ 


properties made it ideal for tube 
bases and sockets, transformers, rheo- 
ts and many other parts and acces- 
sories. That its strength and perma- 
nently beautiful color and finish made 
it superior for panels, dials and knobs. 


Make sure that the radio equipment 
you buy is Bakelite Insulated. 95% 
of the radio set and parts manufa 
turers use Bakelite. 


Write for Booklet 25 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22nd Street 


Co. Aireap Products Co. 0. R. Gichna Cor 
‘Socket Gee Haw Dial 
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RACING himself § 
against the keen 
January wind, John 

Gorman paused a moment 

at the comer to wait for 

‘Marks, who was plodding 

through the snow from his 

hhome™ across the street. 

Both men were station- 

bound for the 7:38. 

‘Marks made a grimace 

‘as he came alongside, a 

trifle winded by his haste 

through the soft, knee-deep 
drifts, and the men swung, 

‘around the corner together, 

“A bitter night, John! 

T never knew the house to 

feel s0 cold when I got up— 


‘cold all right,” said 
Gorman; “but to tell you 
the truth, I didn’t realize it 
until Eeame out 


Marks 

glanced back across the 

their two houses. Something ap 
caught his 


solidly i nie sass 
foal of the snow from yesterday's storm 
has melted off my 


rool. 
ist ig laughed Gorman. 
“You are trying to heat all outdoors with 
your heating plant, while 1 have a roof 
Uiat Keep the heatin- But weil have to 


run! 
‘When they were settled in the smokin 
car, Gorman told how he had insisted 
that the builder of his house line the roof 
and walls with one of the standard wool 
like, quilted insulating materials. 
agit, comes, in rolls, something, Hike 
nilding paper, only much thicker—like 
layer ef wool bound between two sheets 

of ‘building "paper. 
You might say the 
house is wrapped 
in a blanket. 


-stuo 
rue 


utdo you 
think enough “heat 
to talk about gets 


asphalt shingle roof 
of mine?” 
“Enough! Why 


TURN TO PAGE 80 FOR THE CONTINUATION OF THE HOME WORKSHOP. 
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‘sure that with 
“half the loss of heat 
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Dew to Insulate Your House 


Gorman Tells His Neighbor the Secret of Saving Coal and Being Comfortable 
in Zero W eather—Blanketing Materials and Ways of Applying Them 
By James S. Goprrey 


had the idea of fixing u 
attic to make a spare room 
know, with wall- 


“Well, then, why not use 
one of ‘the special wall- 
boards intended to serve as 
sulation? You ean 
two birds with one stone 
that way. have seen walle 
board about  three-cighths 
inch thick—I think it is 
Je from cane shredded 
» and pressed Logether 
—that is $0 good an 
insulator it is used in ice- 
boxes and refrigerator ears, 

of it is that it 


forget n 
“said Marks regretfully. 
ce does that make?” 
“So far as the roof 
the same 
under the 


have an unfinished attic. 

in the workd to do. 
is to tack it up with furring 
ieces—any cheap strips of lumber— 
nailed against the rafters. 

“If there is no floor in your attic, you 
can lay it right over the ceiling joists, 
which is little easier to do. Or you can 
get certain soft, flexible materials in 17- 
Inch widths, which are intended to be 
pressed in between joists laid on 16-inch, 
centers. “Then, if id later on, 
You will have splendid insulation, because 
there will be in effect five layers—ceiling, 
air space, insulation, another air space, 
and flooring, Insulating materials should 
he applied, if possible, to inclose an air 
space or divide a wide air space into two.” 


‘WGHT FLOOR 


How to block wall openings atthe foundation pate (at left): how to lous up the openings between, 
‘Stade in om untniahed attic with wood er waliooard (center, and how to Iny an attse oor (aaht) 


pressed, have little insulating 
themselves, but are, of course, valuable as 
structural members; th 
for inclosing air spaces 
tightness of the wall construction, 

‘Another thing—the insulating value 
of a lager of material is trcty propor. 
tional to the thickness of the li 
layers such as. building paper or felt 
roofing have very little insulating value 
in themselves against conduction of 
heat, although they are, of course, neces- 
types of construction to 
tration of air or water and 
consequent transfer 

or loss of heat. 
“Don't. overlook 
the fact that a large 


hin 


ie Toat by’ rene 
fon of air leakage 
round windows 
tod floors, 
csursey also 
revt transfer of 
Uirough the glass. 
Weathersti 
nd storia wi 
Sows quickly pay 
(Continue on ur 
DEPARTMENT 


{COsED with 
LAT AND 
PLASTER 


“stu 
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We are sive hendevariery From the de- 
Hite ora Mee York rd arts 


35.000 Bargains in this 
New Spring Book. 


With this new catalog—‘The Thrift Book of a Nation” —you have ac- 
cess to 35,000 bargains, the greatest store in the world! 

So complete is this book that practically every need for the family, 
the home, the farm, and the shop can be supplied from its pages—at 
prices that insure big savings. 

Millions buy from the Worl 


Largest Store because they have found 
here the quality they prefer; have learned that. 99 out of every 100 
orders are actually shipped 24 hours after they are received; have 
proven to their own satisfaction that they make real savings. 

Thrift does not imply self denial, It only means buying right because 
if you pay less for the things you need, you can have more of the things 

‘ou want. Our new catalog is ready. Your copy is waiting for you. 
Just fl in and mail the coupon. 


Sears. Roebuck and Co. 


Chicago = Philadelphia - Kansas City - Seattle - Dallas 


[etait coupon TODAY to the store nearest you 


SEARS, ROEBUCK AND Co. ora 
Wegne [munatemen stn ey 
real. 24 Troup | $04 me fre your big Spring and Summer Catalog, 
! 


Service 
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Better Shop Methods 


How Expert Mechanics Save Fime and Labor 


UST five 
Tunch Ww 
personnel shop w 


Sunning itself and recounting past exp 
ences. Steve Burton, the blacksmith, had 
the floor, 
“Tewas the 
he stated 
a crankshaft about thirty feet long— 
for one of the old river steam: 
Boats, It was a big thing; I guess 
twelve inches in diameter. ‘The 
ranks at each end were shrank 
fon, and both of them had to 
be removed. I looked for- 
ward to a lot of hard and hot 
work slugging them off, but 
this fellow had something 
‘that worked like 


“He put the shaft in the 
heated both crank 

and shaft to a good red heat. 

‘Then, with no rush at all, he 

took the shaft out 


Mocking. 
played water ont 
cooling the outside 
crank cool. This se 
thing that I had 
cooled the shaft, 
stream of water would run between the 
cr thaft. When it was cool 
he had a couple of im 
off th 


I 
“What would he have done if he 
wanted to put the same crank back on the 


easy 
le a sh 
togetl 

a wisard on crankehaits ought to 
bbe here now.” was the comment of a man 


‘The crank was removed from the shaft by 
Ineating both nd thea cooling tbe crane Rest 


By Jastes Exuis 


Aiscourse. “Thave brought you one that 
is pretty much roughed up. 

‘Old Bill and a couple of men went into 
the shop to sce what the stranger had. 
Tt was a crankshaft from an oil engine, 
Something had gone wrong with the 


“Keep the tools very 


ccrankpin oiling pipe and before any one 
Knew what was going on, the shaft hd 

Is—s0 muich s0 that one 
thought it would make a 


du 


\¢ paraphernalia 
pptional job was kept and 
finally found two special false centers. 

Bob Laten clamped these castings on 
the shaft and blocked it up so that the 
center line of the shaft and the pin were 
both parallel to and the same distance 
from the planer table. He drove a wood- 
en plug into the center hole in each end of 
the shaft and located the exact center. 
With a surface gage he scribed a line 
across the chalked arms on the 
center line of the shaft. The 
throw of the crank apparently 
was 8in,, so he laid off on each of 
the arms a point 8 in. from the 
center of the shaft and on the 
Tine he had scribed. - Using the 
clectri drill he made center oles 
at these points. 

‘They took the shaft to the 
shop's largest lathe, mounted it 
fon the center holes Laten had 
just made, and bolted a piston 
‘casting to the faceplate to bal- 
ance all that weight. 

‘By the time that was done 


Old Bill was back with a pair of long. 
forged tools. ‘They were long enough to 
reach to the pin while the 
cleared the cheeks of the crank, 


trouble from chattering if you keep the 
tools very sharp. ‘There is oue for each 
side of the pin, s0 you can 


tools in place, he turned the 
job over slowly to sce how 


Bill fooked at the chi 
“Looks to be about a thir- 
ty-second off, Bob,” he 
“Scrape centers over about, 
that much and try agai 
TLaten soon had the pin run- 
utas true as possible, 
and then carefully, turned it 
off, taking a light chip firston 
fone end and then the other 
until he had all: the: scored 
spots out. Then he took the 
best finishing cut, he could and filed it off. 
He had a block of wood sawed out to 
fit the pin to hold the emery cloth, and 
ng pin with 
while he sup 


10 inspect the job. 
not be wizards with crank- 


know how 

todo a few 
“T believe y well as the 
factory,” the d, as he 
felt the p And it is a p to 


Know that a local shop can do'that 


ANY time-saving shop ideas are 
contained in the continuation of 
the Better Shop Methods Department, 
which you will find on pages 108 to 122, 
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Use Starrett 


For sheer practical convenience, accuracy and long life most 
workmen prefer Starrett Tools. They know from experience 
they can depend on ’em—and so ean you. 

‘Ask your hardware dealer to show you these tools: No. 620 Steel Tape, 
with Starrett quick reading figures; No. 94 Combination Square, 7 tools: 
in one; No. 192 Aluminum Level; No. 99 Transit; No. 439 Building 
Combination Tool; or, the Stair Gage Fixtures, Nail Sets, Dividers, 
Scraper, Pistol Grip Hacksaw Frame—or any of the 2000 odd Starrett 
‘Tools. 


‘Send for free copy of the New Supplement and Catalog No. 23 “‘W"” 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, ‘See page 6, 


PEXTO 
No.3 Solbar \\ 
Screw Driver ‘ 


Drop Forged Steel 


S that make good work easy 

tools that five’ ‘you pleasure in doing 

it given. prope 

‘he points to 

for your home 
‘workshop or for your profession. 


Pexto Tools are just such tools. They are of 
fiat clase barked by over a century 
of tool making experience and fully guaran- 
teed, - 


‘The line consists of Bit Braces, Auger Bits, 


et oertng ou pera ines ae 
petal fr os Watton 


PEXTO, TOOLS ar « 


The Peck, Stow & Wilcox Co. 


Southington, Conn, 


CEXTO 


Worth While 
TOOLS 
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Pe iiome Workemoml 


Cutting Mortises and Tenons 
How to Make a Universally Useful Furniture Joint 


By Emanvet E. Ericson, Noted Manual-Training Authority 


|] Tely out a joint for connecting a table leg 
‘and rail, frat mark the limits of the mortise, 
‘which should be two-thirds or three-quarters the 


‘ width ‘of the rail 
ye ns 


‘wood as. shown to 
provide for desired 
Offeet. Mark the 
center of mortise 
as boring guide 


Bore holes close to- 
tether along the 
fortis. using am auger 
ie the full ze. that 
the finished cut io 
be: Ifo depth gage is 4 
st hand, make “one 
from a biock of wood 


ee 
pw eat eeee 
se eee 
‘Square up ends with 
Pare 


tirely with a mortise chisel 


Cut tenon 

with a fine 
Sipaaw sixpoints 
or finer) and & 
Backsaw or fine 


cross-cut saw Mark the width the 


finished tenon is to 
bbe by holding it close 
to the mortise. Then 
‘use a marking gage or 
simply gage with a 
‘pencil held against the 
thumbnail. “Remove 
surplus wood with Fip- 
saw and cross-cut saw 


The Snished 

joint should 
fit 20 that ican, 
bbe put together 
by the pressure 
of the hands 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


February, 1925 POPULAR SCIENCE MONTHLY st 


Football player discovers 


new way to end 
f oot pains—in 10 minutes 


Specialists everywhere are urging it. Feet again 
become normal through natural means. Millions 
find it works wonders where all else has failed. 
Make the astonishing test explained below. It ends 
foot and leg pains in 10 minutes or costs you nothing. 


its correct tension, in its scientific 
contour and design. 


FFOR years scientists have sought ways 
to correct painful foot troubles. But 


it remained for an athlete and football 
star to find the most effective way of all. 
‘Through an accident in scrimmage has 
come a discovery that specialists say 


Rigid supports merely offer tem- 
porary relief and tend to further 
weaken the muscles by supplanti 

their natural functions. But this soft 


pliable band can soon 
be discarded entirely, so 


performs miracles, 


When certain muscles weaken 


lasting relief, take them back 


uickly does it do itswork. | End These Pains | and every ‘penny will be 

The foot is composed of innumerable And from the instant you returned. 
muscles, sensitive nerves and tiny bones. slip it on, you can dance, »* If your dealer hasn't them. 
‘The bones are arranged to form two run, walk or stand with- / aed supply you. With a 
arches, One is a hidden arch, few people out the slightest twinge half inch strip of paper mea- 
know about, extending across the foot of pain. ats Scud Weasel Fare 
from the little to the big toes. The other So tight and thin is this of your instep, where the 


extends along the foot from heel to toe and that it can be worn forward edge of the brace is 
composing the instep. Tt is the funetion with the sheerest hose, shown in the circle diagram, 
of the muscles to hold the bones forming he tighest and most sty! Mite Wile sasasira, We 
these arches in place. ish high-heeled shoes will sead you a pair of Jung's 
Now, say the specialists, modern shoes, Physicians Arch Braces (“Wonder" 
and other things too, eause the muscles the one sc Style). Simply pay the post- 


restore the nat 


to weaken, As a result the bones spread 
ture of the foot. 


from over-strain and arches sag. 
‘The forward arch falls first, throwing 
the entire foot structure out of balance. 


man $1 and postage, 


They 
‘urge you to make the test 
offered you here, without 


For people having long or 
thick feet, for stout people 


or in severe cases, we recom- 


Then the instep breaks down and com- elay. mend our “Miracle” Style, 
pletely gives way. Bones crush delicate ‘ ‘extra wide, $1.50, Wear them 
bood vessels and sensitive nerves: Pain Make this amazing two weeks. Tf tot dalighted 
becomes unbearable. 10-minute test return them and we will send 


Over a million men and every penny hack immediately, 


Science corrects misplacements. 
‘Nature healsand strengthens. ce 
Pains vanish like magic ermal, healthy feet as stron 


a an athlete's Make the 
test that performed a mir 
acle for them. 

Go to any druggist, shoe 

dealer or chiropodist and 

be fitted with a 
Jung Arch Braces. Wear 
them ten days. If not de- 
lighted with the instant and 


JUNGS 


ARCH BRACE s 


Bnd Foot Pains im 10 Minutes 


Difficult as this might seem 
to correct, science has 
found a simple but aston~ 
ishingly effective remedy. 
To strengthen the muscles 
exercise is necessary. So 
science provides a thin, 
strong, super-elastic band to 
assist the muscles in holding 
the bones in place. It takes the 
pressure off the nerves and helps nature 
strengthen the muscles through constant 
daily use. This band is the Jung Arch 
Brace. The secret of its success lies in 


pale of June Arch 
le 81.08 0 Miracle Byte, 8.20 
Ttieded, "enclose toot nooarurcmeat, 
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Where Tapping 
Looks Difficult 


Here's a tapping job that looks difficult. 
A complete turn cannot be made. 
‘Something could be moved—that takes 
tim 
But it’s easy with a 
“YANKEE” 
Ratchet Tap Wrench 
In this case, the mechanic simply set 
the Ratchet Shifter to give him right- 
hand ratchet. 
‘Then, by turning the cross bar back 
and fort, he quickly finished the 
No matter where the hole 
tap it with this handy tool 
Three adjustments, Right-hand 
Ratchet, Left-hand Ratchet and Rigid. 
Knurled finger turn at top quickly 
starts or backs out taps. 
3G in, Chuck iam. 3m olds 
Heim Molde 


Por Joe nding tong 
‘Oterise se a 


Some other "Yankee" Tools 


Ratchet Bit Braces Ratchet Hand Drills 
ie Feed Bench Drills 


ratchet Screw-drivers 
Vises, Removable Base 

td ou by ms the ma dm pais 
‘Beiecy and tary = 


Dealers Everywhere Sell "Yankee" Tools 


mourcvankee® 
Tools, Weite for your 
copy today 

North Bros. Mi. Co. 
Philadelphia, U.S.A. 


"YANKEE" 
TOOLS 


Make Betti Mechanic 
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ie lone Works, 


Ball-Bearing Bandsaw Built 
Mainly from Old Auto Parts 


By Ray F. Kuxs 


Principal, Astomotive Trades School, Cincinnati, Ohio 


touring and camping, the problem of 
sawing out the curved timbers for the 
frame presented itsell.. While it was not 
impossible to work out the curved and ir- 
regularly snaped parts with ordinary hand 
tools, 2-in. oak is apt to take the ealge off 

WY home worker's euthusiasmn. As there 


orting the 
andsaw ot one of them suggested itell 
Further thought discouraged this idea be- 
cause the saw would not be portable in 
fany measure and the wooden parts would 
Tend themselves to every change of the 

might get out 


ie and then bolt 
he basement of 


‘structed acroring tothe details below 


When the first saw was placed i 
it proved 40 popula 


Otherwise the 
followed closely 


uence on the details of con 
struction. 
‘As a matter of fact, the saw 
frame was designed to, use Ford 
front wheels and spindles. ‘These are 
Tight and, being ex 
ings, are free fro 
friction, TI 
means of quarter-horsepower electri 
motors. Planks 12 ft long have beet 
ripped with ease. If a half-horse 
Power motor were available, the 
(Continua om page 83) 


enrages noes 
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[Ear Hiome Workenop] 


Ball-Bearing Bandsaw 
(Continued rom pags 82) 


power and speed would be better. of 
‘course, since the saw could be speeded up, 
but the smaller motor, arranged to d 

the saw wheels about 330 revolutions a 
minute, is quite satisfactory. 

‘When planning a saw on the general 
Jines of the one illustrated, first select the 
spindles and wheels. Strip the clincher 
Fim of steel felloe from the wood felloe 
and xlue soft wood plu 
wheels then are la 
ompleted, whe 


ose scrapi 
surface a slight crown 
provided on a belt-driven pulley. 
should be noted that the ends of the two 
halves of the wooden fellocs are held 
together wi 
hold this plate 


nears ofthe frame 
ratively simple, A 20-ft 
anneal i sl rrovid 


ith Ha by 1 in. eapscrews. and 
nuts. ‘The flat surfaces are bolted togeth- 
cr, face to face. This throws the channel 
‘ection toward the post for mounting, *0 
that the machine may be fastened 

round steel post as Well as toa. flat 
‘Two these saves were bolted to st 
in an outside shop, one to a woode 
fund the other to steel pipe post. 
latter ease the en 


In the 
ire saw can be turned 
about the post when required by the work. 


iting table is provided. ‘This 
‘arm supporting th 
fat about 45 deg. 


is bolt, marked 
p, the less troub 


‘and a hole ia worked out to tal 
wooden lock. ‘his prevents da 
fage to the saw blade when Ht accidentally 
strikes the edge of the 1-in, hole through 
which it passes. A bar of Min.-round 
Coli-rolled rod is used to support Uhe outer 
talge of the table in any desired posit 
Its locked by means of setacrew BT 
rear part of the table is serewed directly 
to the table arn 


'HE member of the frame carrying the 
upper wheel is arranged fo slide u 
and down. A serew acts asa lifting device. 
In the saw shown in the photo two slots 
fare cut in the face of the channel an 
single bolts used to clamp this member to 
the cross arms. Tn the drawing, plates and 
bolts are used for the same purpose. 
‘The spindles are bolted to the carrying 
members with bolts C, made to ft t 
holes that originally carried the steeri 


(Continua on page 91) 
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Just Sign Here 


We'll send you a 10-day tube of this 
unique shaving cream, postpaid 


GENTLEMEN 
Palmolive Shaving Cream embodies the four great essentials 1000 men told 
us they wanted in a shaving cream, plus a fifth which we added. 
Its success is a sensation. Men are flocking to it by the thousands, 
We believe it will give you shaving comforts unknown to you before. 
it will surpass your present method of shaving in five important ways. 
In your interest and in ours, let us send you 'a 10-day tube to try, We 
know we can win you in this Way. 80% of its present users thus were won 
from other preparations. 


‘That 


Five Advantages 


Multiplics itself in lather 250 times 4. Strong bubbles hold the hairs erect for 
Softens the beard in one minute euting. 

Maintains its creamy fullness for 10 5, Fine after effects due to palm and olive 
minutes on the face oil content. 


We're the makers of Palmolive Soap, as you know. Thus 69 years of soap study 
stands back of this creation. We made up and discarded 130 formullas before venturing, 
ion the market 


‘Your present method may suit you well. _ But still there may be a better one, This 


test may mean much to you in comlort. Send the coupon belore you forget. 


THE PALMOLIVE COMPANY, (Del. Corp.) Chicago, Ill. 
1 Jers he fing ouch to savin heey, we have created 


(Byes thatwell graces ook Try Se sample 
Src let vue eof ine 
Srery mun the shaves 


case ket ut 


Drove them to our Cp coupon row 


10 SHAVES FREE 
tad s cn of Palmolive Afer Shaving al 


| “Sieply tasers your naive ani address and 
ply Deve Bal i8 The Palmolive Company 
‘ron 8 zon 
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MAYDOLE 


As different 
as a “Super-Het” 
from a Crystal Set 
sacra Sat tet our vealce Why 


most experienced carpenters and 
machinists use no other hammer. 


Eighty-three years of constant striv- 
ing to perfect the hammer accounts for 
the distinctive, ‘superior “bang,” and 
the almost unbelievable durabikty of the 
Maydole. No other hammer ead. is 
Drensforged of selected tool steel, tem 
pered iy at cach end. No other 
Rammer handle is air-dried for as many 

jars asthe clear, second-growth hickory 
Xtaydole handle: "No hammer but. & 
Maydole gives the tool-wise man quite 
the same service. 


‘There's constant satisfaction and real 


nthe sie and style of Maydote you 
Peter" Look for “Br Mayle” cathe 
Eimer head. 

‘Write us for our interesting pocket 
handbooke "8. You'll ing i wets 


THE DAVID MAYDOLE 
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omer Simple Radio Cabinet 
Requires Little Stal be Build 


By Noraaw C. Tock’ 7 
Rs’ fans who are looking for ideas 


cabinets will find several fea- 
tures to recommend the one 
trated—simplicity of construction, ecor 
‘omy in woot, and general serviceabi 

‘The basic design can be made as 
mental as one wishes by giving the legs a 
graceful contour, molding the edges, and 
applying overlays, moldings, or carved or 
gesso-work ornamentation. The 
sions can be altered to suit the size of the 
radio panel, without spoiling the appear- 
ance of the finished cabinet, For in- 
stance, ifa 21-in. panel is to be used, sub- 
tract & in, from the indicated length of 
all horizontal members, ‘To use a wider 
panel, decrease the height of the lower 
central compart 

‘There is room in the compartment for a 
low, compact type of loudspeaker, a stor- 
age battery, B battery, charger, phones, 
tools, andthe like. 


with a plane makes necessary. “Aw a rule 
‘White pine or butternut wood works enough to allow 3g in. in length aud 
catty and finishes well. Hlard woods, 36 in. in with to be taken off with 
soeh as walnut of oak, are more dificult plane in the process of squaring up 
to handle, but wil make a better looking boards, With a square and « pene! 
out your boards very carefully accor. 
io thejplan, Saw as true toy 
you ean, ‘This will save trouble 


=, Goardly cach ewafaced on: both 
be purchased as follows: 
Sin, by 12 ft.. 1 piece 5% by 

1 piece 56 by 14 in. by 12 


‘exiges and ends are 

‘Then mark out the 

from the top of th 

and trysquare aero 
straightedge 


and cut along the of 
to get out the material. A rasp 
needed to smooth the edges. 
Both legs are 
marked as a 1 


"nec 
a 
Hert 


a aat 
TERE EES 


1 piece 1 by 15 
by 12 ft. 

"A study” of the 
drawings will show 
the worker where 
any stray boards 
around the house 
canbe substituted 
for the more expen- 
sive lumber listed. 
The back especially 
‘might be made from 
wallboard or from 
baxes. 

‘The Iumber, as 
surfaced at the mill, 
is thinner than the 
sizes called for. For 
instance, the 1 
stock is only 5% 
and the 34-in. lumber, 


circumference of 


both bored holes 
‘and remove the ma- 


sight smal holes for 
the screws 35 in. 
from the side of the leg and 4 and 234 in., 
‘The bill of materials on page 85 gives the respectively, from the top of the leg. 


finished thicknesses. (Continual on page 85) 
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i? Home Workshop 


Simple Radio Cabinet 


inside of the legs with their surfaces flush 
with the top of the leg. Use 13¢-in. serews, 
No, 8 or 9, 

Screw the shelf cleats to. the proper 
places on the partitions and sides with 
1.in, serews, No, 9 or 10. Save room at 
front and back for the front and back 


fully with a trysquare 
bore screw holes along the 


the ab 
the top, which should be marked to lo- 
‘vith a mall 
be filled with 


M 
‘Mi 

rather than van 

No filler is used 
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When you 
see the name 
YALE 
on the outside 
of a lock 


YALE 


you will have 
true dependable 


Yale construction 
e e 
inside 
There is only one manufacturer of 
Yale Locks and Keys. The mark YALE 


means the name of the maker. 


‘The Yale & Towne Manufacturing Co. 
Stamford, Conn, U.S. A. (Canadian Branch at St. Catharines, Ont. 


YALE MARKED IS YALE MADE 
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ATKINS 


announces a new 
Cross Cut Saw 


WEN we say 
NTRINS “S 


bis NEW 


‘ the ATKINS 
MUST holi its ele longer 
MUST return more a 
Not only have we improved the 
famous ATRINS Cross € 

with the BLUE STICK 


ATKINS 


E. C. ATKINS & CO. 


© Established 1457 


ATKINS : 
OF SAWS 


| above the stool, and nail 


Work 


FTER the boards and moldings for 
A‘ 


the jambs to such depth that the rabbeted 
shoulder fits snugly against the sill. ‘The 
simplest way to do this is to support th 


ed 


| rabbeted portion to a 1- 


upper edge 14 in. back, 
| as shown in the section. 
Place the stool and di 


the 


ing nail 


Fi 
slo 


it 


‘casing on the stool with 
the face edge flush with 


How to pose Wooden Trim 
on Door and Window Frames 


By Epwix M. Love, Craftsman and Specialist in Moodivorking Methods 


TIS not necessary to have read the 

preceding fire articles in Mr. 
Love's series on refinishing an attic 
roum to profit by the many valuable 
‘hints on interior woodwork contained 
in this, the sizth consecutive article, 


the jamb, and scribe the 
like 
side casings and 
lion, “Hold each 
ry means of a rule 
tthe upper 
aby mark the 
the opening. Add 34 in, 
and saw off square. 
If, when held in place, 
. the casings do not make 
Light joints with the jambs, hollow them 
slightly on the backs. "Nail them up with 
sixpenny finishing nails on the jamb elges 
and cightpenny at the backs, putting the 
latter opposite the former to avoid op 
ing the joint, and setting the jamb nails 
last for the same reason. 


will prove to be the 
enjoyable part of the 
up of an attic room. 

‘The window stool is notched around 


Bevel the back edge of the neck mold a 
little, and work « molding 
to match the front.” Naif 

ends of the casi 


‘on each 
to the up 
Cut the head easing 


1 on a block tacked to the si 
seribers or 
the sill 


the casings and 
the ends and 


ishing rough th neck ol 

the head casing, holding it firmly against 

the jamb the while, and nail back the 

lower edge of the head casing, which 
(Contino on gaye 87) 


the ends to match the 
olding along the front 
ige. Rip and joint the 


width and bevel the 


ree cightpenny 
ach opening. 
to the 


ta piece of sto 
ope of the sill, 
Projection of 34 


solidly jto the stool 


Tieight of | “Craftaman” nish with bute finted 


‘coninge and mitered beck bend 


fs doce coving 
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How to Apply Wooden Trim 
(Cetin om oa 
ee sean the neck mold firmly against 
‘The apron is usually S¢in. staf. Cut 
to the length of the upper casing, bevel 
the upper ee sight, and nal in place 


rd against it with a 
lever, or spring a stick between it and the 
floor, Since the window is high, this joint 
should be fitted neatly. 


onmeateaeetetistete|  Eold them with COLOR 
it And every finish correct, as specified on the Household Painting Guide 
Traking the outer shoulder dope to dep WOULDST yost young people stay at home more and invite the 


while prying uy 


the water. It should just clear the stool friends if the house looked better? Use the magic of covox—it works 
op. wonders. Paint rs, the helpful paint store near you, will: 

Tis inside the outer ge of the long ee re Hee Cite soccumsoes Paar crus Uy Bae 
shoulder cut another saw Kerf, or, better ‘vin Williama decorative experts. Write us for besutiful brochure reproduc: 
till, « groove 34 in, wide and deep, form ing many of these color suggestions and giving other valuable help. If you 


{do not locate Paint Headguarters through its sign and the Household Paint. 
ing Guide let us know. ‘The Sherwi m8 Con largest paint and varnish 
‘mater in the world, 659 Canal Road, Cleveland, Ohio, 


SHERWIN- 


PAINTS AND | 


HOUSEHOLD 
PAINTING GUIDE 


STOPS MISTAKES IN PAINTING 


“To PAINT — ] Tovannaset | To ‘STAIN. (SS 
Sameer | Cemeesr | Genamet | uemeger 


ae 


<a 


ing a secondary drip. Hang the casement 
with parliament butts placed 4 
from top and bottom respectively 
three Tein. holes at the bottom of the 
stool triugh through the stop to allow 
fany water that may drip there from the 
easement to flow off. 
Case the doors ir 
molied casings are used, the joints 
ily must be mitered. Bt ll 
mitered joints, with the exception 
those made in well seasoned quartered oak 
oor some other non-shrinking hard wood, ics 
as illustrated after a few { Ew ona 
fears, because of shrinkage of ee ores 
‘wood across the grain. If redwood 
ed the whale int opens uy aa 
lengthwise of the grain. 
ie “craftsman” style, a sort of false 


== 


Zz 


XA 


“3 


= 


, giving a mo 
Sa grain of the head casing: 
requires careful joint fittings ai 
iy ‘alittle when the head casing = 
er ‘th tm PETRI wu BT 
jy delaying until this time, the put. 
baseboards, they aze spared 
many kicks and knocks. “Cope the corner 
(Continual wn pore 38) 
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A new right-angle 
ratchet screw-driver 


and a 450-page book of Goodell-Pratt Tools 
yours for only %1° 
Take advantage of this special offer today. 


Screw-driver and pocket catalog sent 
postpaid to any part of the United States. 


‘OUSE owner, car owner, 

radio fan, carpenter, me- 
chanic—if you art any of these 
you will want this new right-angle 
ratchet screw-driver and the pock- 
et-size catalog packed full of pic- 
tures and descriptions of Goodell- 
Pratt Good Tools. 

‘The right-angle ratchet screw- 
driver is the newest tool made by 
the Goodell-Pratt Company, tool- 
smiths of national repute for 
many years. It is for use on the 


your pocket, Shows 


heck 
Geode Pratt catalog and right-angic ratchet screw driver 
oveas. 


screws you can't get at with a 
t screw-driver. It is all 
metal—¢ inches long, with a 3- 
inch handle, giving remarkable 
leverage. The’ blade is hardened 
tool steel held in place by a spring 
retainer. Ratchet teeth are 
broached into the driver head. 
Hardened tool steel dog is actu- 
ated by spring engaged teeth. To 
reverse the action, change the 
blade to the other side of the 
driver head. 


GOODELL-PRATT COMPANY 
GREENFIELD, MASS., U.S.A. 


Loclamniths, ° 


Tear out this coupon, fill ic out and mail today 
GOODELL-PRATT COMPANY 
Greenfield, Mass., U.S. A. 

Tendon 


for $1.00 for 450 mae pocket ie 
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Tie Tome Workshop! 


How to Apply Wooden Trim 
(Continued from wae 82) 

joints, miter around any wall projections, 

butt the end against the door cas- 

ings. Scrape out all hammer marks from 

the trim and sandpaper thoroughly be- 

fore painting. 

For an attic room, 34 by 3 in, batts 
are heavy enough for covering the wall- 
board joints and to form decorati 

‘around the edge of 


‘nt strips betwee! 
There are some difficulties in run 
jure mold around a « 
ths that run up the slope 
or rake must be narrower than the other 
hence, to avoi 

to use a simple mold, 


ee cae 


Molde trim plain “crafteman finish, cap mold 
fd window stool, and corner joint for bese 


ing toward the 
studs, to. pre ‘The use of a 
straightedge ane sure straigl 
ness and pl 

Build the sercens of 1 by 3 in, stock for 
stiles and upper rails, and 1 by 4 in. for 
lower rails, joining the comers with the 
full mortise and tenon joint shown. Since 


rain would loasen glue, it is best to coat 
the parts with white lead, clamp firmly 
together, and insert 3.-in. dowels to pre- 

ng apart. Use 
cover the edges 


of the screen wire. 


‘The seventh article in the attic series 
will be published next month. 
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How to Construct a 
Portable Stand 
for Magazines 


2 receptacle for the mnagaz 
reader may wish to have at 
only keeps them together ne 
it ean be carried from place to place. 


center 
the end view, and to the 


Isox¢ 5 
(Oneal the side clevaton andthe ed view 
he aquares wil ata eying owt tbe caves 


his out as well. Also lay out the 


cutting t 


ug splintering as far as pos- 


sible. Smooth the edges with spokeshave 
rood ras 


chisel, make cross cuts in 
ery in., removing the 


the grooves 


“Right?” 
“Sure it is—I used a 
Brown & Sharpe” 


There's genuine satisfaction in doing 
work accurately. Whether you work in 
a tool room, on a production machine or 
in your own shop at home, you want 
your work to be right. 


For accurate work you need good 
tools—the best tools that can be had. 
Brown @ Sharpe Tools are good tools. 
Their high accuracy and fine design will 
always help you do work that is right. 


Our Small Tool Catalog No. 29 lists over 
2000 Brown & Sharpe Tools. Write for your 
copy today. 


Brown & Sharpe Mfg. Co. 


Providence, R.L, U.S.A. 


Baan’ © Saanue 


“Standard of the Mechanical World” 
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SIMONDS 


THE STANDARD SAW 
OF THE BIG WOODS 


From the Noth Woods of Maine to the Redwood Forests 
‘of California, Simonds Crescent-Ground Cross-Cut Saws are 
tuniversally prefecred by men who count upon cutting tools 
most. Yeats of experience have taught them that Simonds 
Saws are uniformly fawless—assurance of longer life and 
superior cutting qualities. Simonds quality is the resule of 
‘Careful, scientific tempering of the steel in Simonds own plants 
Jd Bit 8 ceeuy) expetece fn prodecng casing tools 


Next time, ask for a Simbad. 
Simonds Saw and Seecl Co. Fitchburg, Mass. 
Forte here c 


imonds Sais Branch Stores and Service Shops in Principal Cities 


SIMONDS 


Pronounced SI-MONDS 


SAWS FILES KNIVES STEEL 
Specifications: — 


sedlersone piece-meel. 
‘uide sdjunable for sor 
fier err, with device foregut” 
fog wich bee and back: 
Noches forall osive snes 
‘Glaep for incernediare naire. 
Roi co prevent enw fom tar 
fing bert board, 


Frame japenned black. Sw 


Mighty good — and Men—here’s something thatwill hit you just 
Fight: Our new Micre Bex No. 110. Ie iim, 
mighty low in price {trace light weight—all seel—and ata price 
that makes ita pleasure to buy. 

Never before could you get a low-priced Mitre Box by Millers Falls Company, 
takers of the famows Langdon Acme, kandsrd wih carpenters end cance 
Suakart for ewo: genseations. ‘f you have ever used Millers Falls tools, you know 
Fr fry Jon nd lng bg wei ~~ naa armen 


MILLERS FALLS 
TOOLS 


— 
MILLERS FALLS COMPANY 


Millers Falls, Mass. 


28 Warren Sereet 9'S0. Clinton Street 
New Yor Sites 
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vee lone Wor! 


Old Boxes Converted into a 
Coasting Passenger Train 


OD} 


LL, ready for a trip in the Sunshine 
Special! It is a passenger train of 
four or five dry-goods boxes, mounted on 
runners and fastened together with bolts 
play of $or 4 in. between coaches, 
‘The coaches should be the right width 
to follow the slightly hollow track. A 
good size is 2 ft. wide, 2 or 214 ft. deep, 
.w out runners of 1 by 6 
Tength to the box, and 
des of box.—G. E. V.H. 


a. stock equ 
nail them to 


Stand for Magazines 


to insure sharp corners 


cep. 
‘The handle mortises are 44 by 44 by 34 
in, and are 44 in, below the upper end, 
is smooth after all groove 

ng ix done. 
Cut the two sides of 34 by 6 i 
stock 1 ft. 424 in. long. Smoot 


ing to the pattern. Try the ends 
grooves of the end pieces and where 
necessary plane off a trifle to allow ends 


to enter without crushing groove comers 
The handle is L by 2 in-stock 1 ft 4 


tween the piece and the clamp jaws 
move excess glue with a damp cloth, since 
stain will not take over glue, 

‘When the basket is dry, make the bot 
tom to fit snugly between the convergit 
sides. A Tittle gl a few brads driven 


damp cloth to 
re grain, and if there are 
raise them by applying a hot flat- 


sandpa- 
tl 


‘Then, if the wood is open grained, fill the 
Pores with a good paste filler rubbed off 
across the grain. 

Follow with two coats of shellac, well 
dried and sanded off, and finish with two 
coats of varnish. Rub the last with fine 
Pumice stone and water, and lastly with 
rottenstone and water —E. M. L. 
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2% Home Workshow 
How to Color New Cane Seat to 
Harmonize with Woodwork 


‘OW that the use of machine-woven 
ceane has become so common, home 


workers frequently undertake the replace- 
ment of cane chair seats, backs, and deco- 


place while 
new splines. 
er, is apt to ap- 
pear crude if the cane is not colored to 
harmonize with the woodwork. 
Professional furniture finishers usually 
tone cane by spraying it with an alcohol 
wood stain 
amateur 


plying i 

shellac and finishing with one thin coat of 
fat vagish Another method of coloring 
is to give the cane a coat of japan, fol- 
Towed ny a thin coat of tube ofeolrs of 
the desired shade thinned with japan and 
alittle varnish. 


Ball-Bearing Bandsaw 
a from oar 85) 

farms._ It is necessary to draw these bolts 
up fairly snug to prevent vibration. ‘To 
provide for setting the wheels and spindles 
in the proper plane to have the bandsaw 
blade travel true, small setserews, marked 
D, are provided, 

A brake-drum 10 or 12 in. in diameter 
is an ideal drive pulley for the lower 
wheel. It is mounted directly on the hub: 
of the wheel by means of three bolts 


through the ‘The motor may be 
mounted directly on the saw frame, set on 
the floor back of the saw, or placed on a 
bracket on the post to which the saw 


itself is attached, 


illustrated i 
angle plates for the parts £ and 
parts F are riveted to the plate G, 
M4 by 4 by 4 i 

de are case: 


guide plates will be 

root of the saw teet 
‘saw guide is carried by a piece of 
old rolled steel. Tt is supported 

a babbitted bearing mounted on the 

iter end of the cross arm, ‘This bearing 

is not poured until all parts are 
nd a blade is in posit 


dup 
‘on the wheel 


‘The lower saw is made from two 
pieces of hard wood mounted on a piece of 
in, angle iron. The angle iron is 4 in. 
Jong and has. siot cut in the center of one 
Jeg. Acapscrew I through this slot mounts 
the angle to the channel. Other capserews 
and washers are used to hold the adjust 

ble hardwood blocks to the face of the 
ngle plate, 
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Maybe his wife was right 


Ehad ability, he dressed well— 

bur several recent opportun- 

ities in the office had gone to ocher 

men. Maybe his wife was right. She 

had tried to be tactful when she told 

him—and now he was going to do 
something about it. 


‘A great many men are inclined to 
have a grimy-looking skin, spor- 
ted with blackheads and dull in 
appearance. Few realize that this 
hinders their success in life. Pom- 
peian Massage Cream helps you 
‘overcome this handicap by giving 
you a clean, ruddy complexion. 


Clears the Skin: Pompeian Massage 
Cream thoroughly cleanses the 


pores. It helps clear up blackheads 
and pimples by stimulating healthy 
circulation, and by keeping the skin 
clean and the pores open. 


Easy to Use: After shaving or wash+ 
ing, rub it in gently. Continue rub- 
bing and ic rolls our, bringing with 
it all the impurities. Resulr—a 
clean, healthy skin with clear, glow= 
ing color. 


Special Introductory Offer 
¥3 of 60¢ jar for 10¢. 

For 10c we send a special Trial Jar 
containing one-third of regular 60¢ 
contents. Contains sufficient Pom- 
peian Massage Cream to test thor- 
oughly its wonderful benefits. 

Positively only one jar to a family 
on this exceptional offer. 


‘The Pompeian Co., Cleveland, ©., Dept 4 


Gentlemen: enclose a dime (10¢) for 36 
ofa 60c jar of Pompeian Massage Crean. 


Seate__ 
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‘TRIMO | 


The Master Tool 
for Home and Shop 


‘The mechanic, inven- 
tps owcholer ot ha 
TINO" Pipe Wrench in 

Pipe Wrench in 
hi Ki, powessen 3 mar. 
ter teal of thowrand 


land one uses, 
TRIMO 


While | the 


consider how much mor 
TRIMO offers you: (1) 
an INSERT. JAW in 
the handle which can be 
replaced fora few cents 
Athen worn, 

special NUT 

tha "hep the 

perfect adjustment 
lowe quarters oF when 
‘you lay the tool down; 


ng aes 
eee, 
Science Institute of 
focus 
ost Se 
one ee 
Maree Dae 
fs cs he 
pee ee ae 
oo a em SG 
pier 
en 
Bee 


TRIMONT MFG. CO. 


ROXBURY, MASS. 


America's Loading Wrench Motors 
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[iilisme Werkeiesl| Foy 


Novel Ice Bell Box Enli 
Skaters with Its 


NKLING sleigh-bell music accom- 
nies the skater who has one of these 
amusing bell boxes to push before him, 

‘To make a musical cylinder of this kind, 
ccut.a strip of sheet iron of tin 18 in, wide 
‘and fasten it over two wooden hoops, 
which should be about @ ft, in diameter 
Use plenty of tacks in fastening each edge 
of the tin, 

Fasten a strap of sleigh bells to each 
nd add any turkey, cow, or old din- 

rou may be able to obtain. Place 
Rieu ol paraced aes etl one 
de the box, or anything that will make 
‘continuous rattle. Cover the ends with 
fereen, tacked firmly to the edges of the 
hoops. 

‘A strip of wood 4 in. by 8 ft. with a 
12:in, cross piece at the end is used for 
rolling the box ahead of you as you skate, 

ivenert Vax Honx. 


How to Lay Out Tapered 
Pedestals and Rods 


palestal of preter length than will ft 
lest of greater length Usan will ft 
Treen lathe centers, oF if a lathe 


LTD ONE SIDE 
SRE LARGE END: 


OCTAGON AT 
TSE TAPER 

‘The gage is for marking nquare, tapered stoke 
that fat be planed to an octagonal ahepe 


using the gage illustrated for laying out 
the rough stock. 

‘The wood, being in square section to 
start with, is planed to the correct 
‘Then the gage is drawn from the large to 
the small end ofthe device and twisted 
that the guidesare kept cons 
tact with the edges of the wood, ‘These 
marks serve for tapering the stock to an 
octagonal shape, and it can be 
Sremed round -~W. EJ. 
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90 


‘years - 


‘Men who work with tools 
have shown a preference for 
Cheney Hammers. And for 
90 years Cheney Hammers 
have deserved that confidence 
—they're hammers that are 
made for work and long hours 
of use. Easy to swing, bai- 
anced to put the full force 
of the blow where it belongs 
—on the head of the nail— 
claws that grip like death, 
and a head that won't come 
off, Ask your dealer to show 
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Home Workshop 
Chemistry 


Simple Formulas that 
\ Will Sase Time 
and Money 


ie 


| 
| ing. shops, blemishes and holes 
| Finished woodwork are concealed w 


id of what are called shellac sticks. 
These sticks resemble ordinary stationer's 
ing wax, but actually have a greater 
‘shellac. ‘are made 
fa great variety of colors 
match standard wood 
purchased in well stocked paint stores. 

Hf, however, your own paint dealer does 
not Carry an assortment of shellac sticks, 
you can make your own by melting 12 
Darts of orange shellac flakes, one part of 
powdered resin, and one part of bees- 

allow the mixture to reach 


irittle” “The was | 
an be colored 3 


ther with alcohol 


wood dyes or with 
‘Misiog w sein 


ry powdered cole 
rs stich. as burnt 

Tt pays to have a bit of 
of these on hand a they ean becom 
to matel al 


mental purposes, the home 
yemist can make a walnut 
olor stain ying» bnahag ee 
spoon of pyrogallie acid (the photogra- 
pher's pyro) and a level teaspoon of 
cupric chloride to a glassful of alcohol. 
Stir well and brush the reddish stain o 

| the wood. In an hour or two the brown 
color will dev 

‘A black stain may be prepared by add- 

ng to a glassful of denatured ale 

heaping teaspoon of pyrogallic acid an 

‘a teaspoon of a concentrated solution of 

ferrie chloride in water. 
‘A blue-black stain is obtained by re- 


tassium ferrocyanide and a teaspoon of a 
ntrated water solution of ferric 
Mis these thoroughly before 
ing to use the stain. 
these stains will keep if they are 
in a tightly corked bottle. 


‘0 MAKE metal-polishing bricks, mix 
2 parts of pumice stone and 1 of plas- 
ter of Paris in water and pour into molds. 


Why Scipio was called the most 
elegant gentleman of his time 


SCIPIO AFRICANUS 


al 


long string of is 
are sing of impor 
3c. and spoke Latin fveatly. 


adopted the 


Te was because he had iveideas 
and saw the advantage of the daily shave 
that Scipio won the reputation of being 
the most elegant gentleman of his time. 


‘The Analogy Between 
Scipio and Colgate’s 
By causing whiskersto come off,Scipio 


was distinguished among his compatriots. 
Colgate’s Rapid-Shave Cream is distin: 


guished for causing whiskers to come 
‘Off more easily. 

Tr makes the daily shave a matter of 
buta few minutes, with no nerve-racking 
accompaniments. 


Colgate’s Softens the Beard 
at the Base 


Millions of men find Colgate’s greatly 
superior to anything else they have ever 
toed for pmnfort out of shaving. 
ie combines the bert qualities of other 
fea'that are not to be found in any of 
the rest. 

«needs no musry rubbing in 
with the fingers. Te leaves the face cool, 
Velvety and retreshed. 


Remmi 
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Klein Pliers 


Tackle Any Job! 


IR radio and auto Klein Pliers 
are indispensable, of course. 


But that’s not all! Klein's are 
plucky pliers that tackle 
any job with a keen bite 
and a stubborn grip. 
Handy fellows in 
every tool box! 
Pick up a pair 
at your hard- 
ware store. 
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& Sons 


votes CILIA 


na teat Money 


Reed the Money Making 
Opportunities on pages 118 
to 154 of this issue. 


Lore aa 


CASH or CREDIT 
"DIAMOND IMPORTERS 


BARGAINS 


In Rebuilt 


MOTORS 


Tho, oar have Seen thn tm tae and 
sharuughly rebuilt oar own shape 


Many Standard Makes 


Spin erie ES 


very motor yungunteed to give pectect satis: 
fection or money gefunded (ns Toturn charee 
‘Soc cash Sih order 


NORTHWESTERN ELECTRIC CO. 


410-4205. Hoyne Ave, Dept 2, Chicags,Iincie 
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Beam Compass Improvised from. 
Small Bow Instruments 


AVING immediate need for a beam 
compass for drawing some very 
large arcs, I contriv 


to make a satis- 

using the bow in- 

drafting set and a 

n. below. 

‘The beam is a piece 44 by 44 
At one end, I drilled 


‘series of 


Bow companses from an ordinary drafting 
set are inserted in ends ofa light wooden tod 


open. 
A ng Hole for 
After sawing slots through 

sated, I inserted small 


ailant Next 
in shellac. Sandpaper sli 
Let the fi i 
ndpaper 
‘with fine 
and water, 


supposed to be 
the base, either b 


using 
tangle irons or by planing # cleat to the 


oper angle ail serewing the panel toi 
q panel, howe n be set vertically, 
in which case f 


the purpose. 
tare led in through holes. 

A hinged lid ean be placed in front of 

ie, In that case set the panel 

back 1 in, more so the lid will clear the 

dials when closed, Hinge the lid to the 


cage of the apparatus board, 


+ pane 
gild the groove 


end co 
back, 
In this 
instead of 


‘making the doors u 
case nail the door panels i 
hhinging them, It is more com 
ha d 


Finally, the end panels can be nailed in 
and the center panel hinged, or the end 
panels can be nailed 

panel omitted entire 


Blueprint Shows You How to 
Build a Pirate Ship Model 


WIEN, 308 read Ca 
article on how to 
Barbary felucca, which begins on page 
Of this issue, the chances are that you will 
want to make one of these gorgeous! 
Colored and. extfaordinarily deco 
little pirate ship models. It is really 
simple task. ‘The materials can 

we than three dollars and, 


the, ods and ens that 
late around 
The finished ‘mode! will be worth abv 
#100 at current rates, if 
ably careful copy of the original 
Home Workshop Blueprint No. $1 
the full size hull of Captain McCann's 
model, On the sheet, which is 15 
is a pattern of the centerpiece, with the 
‘ornamental stern earving, a full size view 
of the side pieces, and drawings of the 
other parts of the bul. 
Tnordering the bluep 
coupon below. 


please use the 


Complete List of Blueprints 


Porouat Scresce Moxtuty for 25 
cents, ‘The Editor will be glad to 
answer any specific questions rela- 
tive to tools, material, or equipment. 
Blueprint Service Dept, 
Popular Science Monthly 
250 Fourth Avenue, New York 


‘cents: 
Prabliohal Pri 


Feb. 22 350 
Mines 


City end State 


tt Tome Workshop 
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Surprise Your Friends 
With The Improved Tone 
Quality of Your Radio Set 
IS NOT ENOUGH that a good radio 

receiver is selective or is able to bring 

in distant stations. Quality of reproduc- 

tion is now considered as important as 
selectivity and sensitivity. 

Fortunately, the tone quality of your radio 

‘set can be quickly improved and perfected 

without disturbing the existing wiring of 


the st. All that ig necessary is to replace 3 


your present audio-transformer amplifier 
with a Bradley-Amplifier. This compact 
unit employs no transformers and amplifies 
all tone frequencies with faithfulness and 
clarity, and without distortion. 

mark of distinction to have a radio 
ity and you will 
surprise your friends with the remarkable 
improvement in your set that follows the 
use of a Bradley Amplifier. It is as easy to 
install as a B-Battery and usually can be 
installed within the receiver cabinet. 


Be sure to try one. tonight. 
Ask Your Nearest Radio Dealer for a 


Slonecan amply 
the incoming, 
frequencies 


the ordinary 
‘bulky audiotre- 
quency trans: 
former and elim 
tats the mow 


of 


sano. dein 
hee 


og Mail 
Bradley- “ie 
Resistance-Coupled Coupon 
PERFECT AUDIO AMPLIFIER 
ALLEN-BRADLEY COMPANY cy 
293 Greenfield Avenue, Milwaukee, Wisconsin 
Please send me, by return mail, literature on the 


new Bradley-Amplifier. 
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HE location of 156 new 

industries in St. Louis 
in the last five years is proof 
that St. Louis is growing— 
steadily, surely and per- 
manently. 


St. Louis has 3,500 indus- 
tries in 211 different lines of 
business. This diversity of 
manufacture has earned for 
St. Louis a wide reputation 
as the “best balanced” 
large city. 

Industries in St. 
reach two-thirds of 


Louis 
the 


United States with a shorter 
freight haul and at lower 
cost than those of any other 
great industrial community. 


‘They Ship From the Cen- 
ter—Not the Rim. 


St. Louis’ building ac- 
tivity is keeping step with 
its great industrial progress. 
Building permits amount- 
ing to $47,674,934 issued 
the first ten months of this 
year eclipse any previous 
entire year. St. Louis isa 
good city to live in, work 
in and play in. 
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Usiiome Workshop) 


A Pirate Ship Model 


ihe weeps of Camseaioon Fee 
squadron that ineluded the Ci 


you will need a saw, small 
awl (this can be made from 


‘Other tools may be helpful, if you 
have them, but not absolutely necessary. 


THE model ig 20 ining aa 17 i. 
high over all. If you wish to make 

war model larger or sinaller, you will 
Ive ovine oper ad ven 


A fabtieed wosklg deeming of every 
part should be made first. You can save 
yourself this work, however. by sending 
35 cents for Home Workshop Blueprint 
No. 44, which gives full size details of 
the hull. “Address, Blueprint Service De- 
partment, Porctak Sctexce Mosrnty, 


250 Fourth Avenue, New York. 
‘Where any particular material is men- 
tioned, tthe writer used and in 


his opinion is the best or the most easily 
handled for the purpose, but any other 
may be substituted. For example, where 
three-ply. is. given, single-ply wood or 
even thick eantboard will do. For 

board (to be obtained from a. pri 
bindery, or large stationery dealer) a 
‘good quality of cardboard will answer. 
of Sean, tree py weed 3 iy 
fon a piece of 14-in, ly wood 4 by 
20 int Aloo draw the construction Hines 
Ton both sides of the piece. 
‘These lines are 214 in. apart. Note where 
the center piece rises in the stern to the 
height of the upper deck. Saw this out, 


(Continual on page 7) 
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War brought him 
his pipe-tobacco 
thrill 


Nile Mr. Pllender of Landon an in 
favor of war for Ul ne of finding & 
better tobacco, nevertheless one of the tir 
forgetable memories of the lant one sees 
to be his discovery of Edgeworth 

And the fact that Edgeworth tobaceo is 
available ‘throws moat of rope fae 
ade it possible since the war for this 
Londoner’ to enjoy is pipe of pence. 


Read his “handsacross-the-sea” letter: 


tobe 
‘tl ear 1998 T dda now that sue 
fe taba me Haworth as igo 


if 


x 
Aa 


Right from the frat can T've kept to 


fateh 
aderwort at Hane! 


‘sup thes al 
Warf tite Tate mes Ten they wl 
Jon It better. oe 
Yours very sincerely: 
“Theodore Hitender 


Let us send you free samples of Edge 
worth #0 that fou may’ put to the pipe 

ese Ht you ke ‘the 
Eigewora herever 
‘itor it never changes 
in qual 


Write your 


pame and address to 
& Brother Com- 


be 
Street, Richmond, Va. 

‘We'll be grate- 
ful for the name 
and address of 
Your tobacco 
‘dealer, too, if you. 
feare to add them, 

Edgeworth is 
sold ‘in various 
sizes to su 


of all purchasers 
Both Edgeworth Plug Stice and Edgeworth 
Ready-Rubbel are packed in small, pocket 
sse packages, in handsome hurnidors hold 
ing # pun an hn in never ay oe 
foreen sacs. 
To Retail Teton Merlant t your 
r cannot, supply you with Edgeworth, 
fore € Better oman” wil eadiy ned 
prepa hy pare ost one oF foe 
linmen earton of Any sin of Edgeworth Plog 
Silce or Edgeworth Ready-Rubived for the 
Same price Fou would pay the jobber. 
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A Pirate Ship Model 


(Continue fom pag 96) 


lightly carve the scrollwork in the stern 
and the rudder with the point of a sharp 


ieces of white pine (B) or 
154 in, thick (four pieces 
ing glued together in pairs 
‘Bach plete should be @ in. deep 
1434 in, long. On the top of one mark 
the sheer (deck i down to 
this. Lay it on your 
the blueprint and mark all round it the 
ines IIT to VIL. On the deck (upper) side 
mark the deck outline and cut away the 
waste. On the midship side mark the 


vertical profiles fore and aft and cut away 
the two 


ids to this. 
fullsize section lines by enlarging 


Lat the points 1K, 1V, V, 
VIL. ‘Transfer these 

board and ent them out to serve as five 
separate templets. ‘Then shave away 
of the hull pieces (2) until it agrees with 


“The rails are laid out by boing prewboard 
‘Beninat the ship and tracing the deck Tine 


the templets. Do not cut the points at the 

how and stern fine until the very last— 
re easily broken off. 

second piece the same 


in the least; the gen- 
all you are aiming at. 
lightly nai 


pe pl 
the blueprint shows everything in the 
actual size, Lay it on the deck, pressing 
it down into the sheer, to sce that it fits 
at the ends, ‘Then cut it out with your 


oe smoothing the edge with sand- 
per to. an even right angle. It will need 
Por cmemetmte Hemel 


Borg te hal ples iy about 94. mad 
ships. 

‘AL about 1¢ in. below this bore ten 
‘in. holes in the hull forthe oars. These 
fnoles should point in toward the bow at 
a angle of about 45 deg. and up at 
slighter angle, 

Tn line with the foremast, bore three 


(Continnat on page 9 


‘ThepurchaseofaRadio 
Receiving Set is no longer 
a gamble. You do not 
have to take anything for 
granted. Your own eyes 
and ears will act as de- 
pendable witnesses when 
you investigate the new 


APEX SUPER FIVE. . 


You will see the most 
artistically designed and 
handsomely finished Ra- 
dio set you ever set eyes 
‘on. You will see the very 
features you have always 
wanted, positive control 
—finest of selectivity. 

You will hear distant 
stations— tuned in in a 
second—come in with 
clarity andvolumeseldom 
attained, 

You will realize why 
radio enthusiasts in in- 
creasing thousands are 
giving decided preference 
to the API SUPER 
FIVE—the most attrac- 
tive and accurate instru 
ment of the radio era. 

A few minutes’ investi- 
gation may save you 
months of regret. Let us 
demonstrate—here or in 
your home. $80—with- 
out accessories, 


Descriptive folder upon 
request, 


‘APEX ELECTRIC MFG. CO., 1410 W. Sith St., Dept. 203, Chiengo 


© This eal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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NEW MAGNETIC Neder 


Counts machine output or operations, and puts the figures 
right before you—wherever you put the counter. No 
need to go near a machine, to know its production. 
The record is flashed through “by wire.” 


Either oscillating movements 
or revolutions make the con- 
tact. Wii operaten thle 
counter. The hig! ghtest touch 
(either “wipi contact or 

=H makes the 


make-and-brea) 
record. 
Certs to malo ght to ast 
peepee te does ae eh 
deenew Marne’ Even ecs 
air ignebretet as 
pa pepe 
or pethe fop Nm 
‘Your lighting cireuit (direct 


trace 

ope 

"Wot forte Ball 
Vrite specie tin on 

Maanstic Cantos —or aah 

haven't it. ee 


The Veeder Mfg. Co. 
‘44 Sargeant St., Hartford, Conn, 


Balkite Radio Power Units 


the ideal radio power supply 
The benite Ben Meier jan Behe 
rickle Charger for charging “A” batteries 
—entirely noiseless. Balkite “B” replaces 
“B” batteries—for sets of 6 tubes or less. 
Balkite “B” II—for sets of 6 tubes or more. 
FANSTEEL PRODUCTS CO., Inc., North Chicago, Il, 


Balkite et 1 


Tie Tome Workshop] 


A Pirate Ship Model 
fram page 97) 
les of the hull for the 


rigging, and in line 
four holes for the ms 
should be clase under the dee 
If you would like a molding to indicate 
the edge of the lower deck, where the 
slaves sit rowing, use a piece of smooth 
cord about i in. in diameter (heavy fish- 
ing line does well), With an upholstery 
end near the bow. Run 


Bt the stern, If necessary, pin the cord 
ly to the hull to keep the curved 


the photograph of the finished 
page 73 
If you are going to have the under- 
water body of a different color from the 
topsides, mark the waterline. Fasten a 
aa block of wood so that the point 
projects at a height of 1 in, from the table 


| 


‘Drawing the water Hine with the aid of a 
ppencl behd with Sinthick bloc 


on which the model rests. ‘TI 


holding 
scribe right 


ind as 


of the main part of 
the hull now being complete, it would be 
well to make the has . This ean 
he of my 

‘oak perhaps being the best..'Two pieces, 
from 14 to 34 in. thick and 114 in. by 
3igin., will beneeded. Fretsaw theseaiong 
the top to the shape shown and to 

decorative outh please below. Y 


2 piece of 14 
4 will hold the picces upright. 
Your three-ply or other wood 
make the fore and after bulkheads 
Gand nail and glue them on the deck in 
lacesshown. ‘They must comeexactly 
flush with the edges af the dec 
ilkhead pai 
scen throuigh the 0 
id later. 


*s a flap about 3 
square or a trifle less should be left 
ing from it; these will be glued und 
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‘%é2 Tome Workshop 


A Pirate Ship Model 


deck, Note that the line you mark will be 
the top of the deck and the rail has to go 
to the lower edge, so that the thickness of 
the deck must. 
Before put 

the rail the 
afull }¢ oF 3% in. squ 
‘of each so that the piece 


up like 
of the 


ward bulkhead; glue their edges, stretch 
them along and fasten them to the after 
ulkhead.” Glue the flaps and. hold or 
lamp them tnder the deck until dry. 
ieces of any scrap, wood to it 


will be made later. 
di ee J sn the pat- 
tera shown or any other you please” Pha 
tay bee rom hece of cigar box 


Glue 


wide the rails. Gh 
10 the wood beneath. 
larly to fit at the 

he height the 


ie on the extensions, tu 
them to the deck; then bend 
nd glue and nail to the forward 


mast is to slant forward 
and 


last with pumice stone and water. 
Tleft the upper half of the hull natural 
wood, and painted the under water body 
a Mediterranean (ultramarine) blue. The 
Upper works are crimson and gold. 
painted parts first had a coat of 
which was rubbed down smooth 
‘sandpaper and steel wool; next a 
coat of blue and red, a shade lighter than 
the desired colors. ‘This also was rubbed 


down. Then a glaze coat of artist’s oil 
colors, thinned with was applied, 


jeer paper, of thin wooden veneer, oF 
may be painted like planking. Japanese 


scribed next month. 


The Future of the Telephone 


Ir was fifty years ago that Alex- 
ander Graham Bell vented the 
telephone, and yet this anniver- 
sary is but a milestone in the 
progress of telephone develop- 
ment. As the giant oak with its 
complicated structure grows from 
the acorn, soa nation-wide system 
hhas grown out of Bell's single 
telephone instrument. 

‘The interconnection of millions 
oftelephones throughout theland, 
regardless of distance, has not 
‘come about easily. Ithas resulted 
from a series of scientific discov- 
ries and technical achievements 
‘embodied in a telephone plant of 


vast extent and intricacy. Great 
economies have already been 
gained by such technical im- 
provements and more are sure to 
follow for the benefit of telepkione 
users everywhere. 

There are still to come many 
other discoveries and achieve~ 
ment, not only in transmission 
of speech, but also in the material 
and construction details of every 
part of the network of plant. 

The future of the telephone 
holds forth the promise of a ser- 
ice growing always greater and 
better, and of a progress—the 
end of which no one can foresee. 


American TeverHone anp TevecrarH ComPany 
anp AssociaTeD ComPAaniEs 


BELL 


SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS TOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 


© This seaton 


New Way to Make 


radio or tool advertisement signiSes the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Berchet ketene 


lot of helpful hints of value to 
‘the man who 
contemplates 
building a new 
receiver. 


Belden Radio 
Products cover 
qyerything 


Send for Free Illustrated Booklet 


Belden Manufacturing Company, 

2306] So, Western Ave: Chicago. 
‘Please send me your latest lustrated 
booklets fre describing Belden Radio 
Products nad thele useln radio work, 


fszole’ 


Collapsible 
LOOP AERIALS 


outa eitens_ Nomen tases nese 


aoe eency 
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Home Workshop] 


Enameling Furniture 
(Continved from pase 
you can buy is required. 
tube of artist’s oil 
paint of the desired color. Mix a smnall 
with turpentine and stir well into, 

white, cream, or other colored enamel. 

It is desirable, although not absolutely 
essential, to apply to the bare wood a 
thin coat of white shellac—that is one 
part ordinary white shellac diluted with 
‘one part denatured alcohol. Sandpaper 
this lightly and give a coat of the enamel 
undercoater. ‘This is a flat and rather 

t that gives an opaqu 
re expensive enamel, 


ite, ivory. and pale yellow, 
blue or green. With dark colored cuainels 
the undercoater may be omitted, 

is not to be cecommended, 


IN MOST cases it is necessary to sand- 
paper the first coat of undercoater 

after 48 hours and apply’ a second. 

if the first coat was flat whit 

should be 


‘our paint dealer does not hap) 
have undercoater of the rig 
probably can in a colored flat wall 

th serve the purpose, If 
mix half enamel and half white 
undercoater together. 

Allow this coat to dry for 48 hours or 
until stone hard, then rub the surface 
lightly with No. 00 sandpaper or fine 
steel wool, and you are ready for the 


ply enamel is to 
the grain of the 


brush it on free! 
wood. ‘Then, ut adding more en- 
amel, “lay off” the surface with brush 
strokes across the grain. Finally brush 


is not perfectly clean, 
keep it from hardening between coats by 
suspending it in a tin of turpentine: the 
bristles should not touch the bottom of 
the can, and the turpentine must cover 
les entirely. 

Tn two day's the first coat of enamel 
should be quite hard, so that you can 
apply a second coat. For some purposes 
fa second coat is not necewary’ it depends 
upon the quality of the undercoats, the 
smoothness of the original surface, and 
how fine a finish you wish. Usually a 
second coat of enamel more than repays 
for the trouble of putting it on. Ttoften 

kes all the difference between an am- 


ateurish or a professional looking job. 


HE coat can be allowed to stand in 
original gloss in a sort of bright 
porcelain effect. or it may be rubbed to.a 
‘more artistic dull finish with fine pow- 
dered pumice stone and water applied 
‘8 piece of painter's rubbing felt or 


(Continued ox page 101) 


Learn to Play a 
Harmonica via Radio 


To stimulate interest in good music by 
teaching people to play instead of merely 
listen, aseriet of harmonica programs 
lewons, known as the “Hohner Harmony 
Hour,” are being broadcast through Sta- 
tions WEAF, New York: WJAR, Provi- 
dence; WEEI, Boston; WOO, Philadel. 
hia; WCAP, Washington; WGR, Buffalo; 
and WWJ, Detroit. 


In addition to the musical numbers, rang- 
tog fom the “luest” of Jaze selections 
0 classical and operatic compositions, a 
series of harmonica lessons are broadcast 
by a well-known instructor. 
Ifyou want to enjoy one of the most pop- 
tilefeararee “on toe nit*andlearato play 
3 harmonica for pleasure or profit, pro- 
Cure a copy of the Free Instruction Book 
nd “rane in” for the “Hohner Harmony 
Hour.” If your dealer cannot supply you 
Address M, Hohner, Ine Dept. 182, 
114 East 16th S¢., New Yorks 


HOHNER? 
3 NI 


Mento. sanufetere 
Metal Tope ‘und Novel. fi 
Msbanccatne oat: ClPany 
Tinie rote acl, 

be neey Toe Nowdce" Ast Tray, 


complete outfit for speedy production. 
ately no experience of tools necomary, 0 
special place eeved. ‘Small investment pute 
Jou on road to success. Demand exceeds 
Supply ‘and we aselet and’ comop 
manufacturers in selling their p 
ut you in touch with the buyers and asnure 
fn outlet for your goods.” Strictly a business 
proposition and investigation invited, 
A eplendid opportunity for an enormaus and 
Drottable business for ambitious men. No 
thers need apply: Catalog and information 
‘mailed on request, 

METAL CAST PRODUCTS Co. 
sane Beton toad 


Prices Reduced 


‘On All Standard Make 
SYEEWHIE ERS 


LowestPricesinYesrs 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare Gf 


‘The “‘Straddle Bug" Provides 
New Coasting Thrills 


i% 


whorse legs. Brace well as shown. 
jon the top by stretching a strip of 
rags oF 


Enameling Furniture 
ned from pie 100) 


and rubbing oil or 
jet in the case of white 


bring out t 
Old work to be enameled may he 
handled in two ways. ‘The best is to 
remove the old finish entirely with var- 
nish remover applied as directed by the 
manufacturer. A much quicker and often 
fe satisfactory method is merely to 
wash the surface well with Tinseed oil 
re white soap and warm water. 
Rinse thoroughly, dry and sandpaper t 
surface with No. 00 sandpaper or steel 
wool to cut the gloss of the old fini 
‘The old work then can be finished 


mixture of equal parts 
undercoater; 
coater alon 


the first coat, and the 
‘coat of enamel. 
he added in various 


ways, ts, st 


ils may be 
used, especially if thére are a number of 
pieces in one set. Decalcomanias, as 
ornamental paper transfers are called, 
may be had in some art shops and give 
much the same effect as hand painted 
ornamentation. Even 

magazines may be ap} 
ture and varnished heat 
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TRUE TONE QUALITY 


‘THE DAVEN 
SUPER- AMPLIFIER 


Surentative tone quali 
by the use of Resi 
‘he newest Audi 


nce Coupled Amp 
‘Amplifiers are of this 


2 Super Amplifer—the fit off 

‘leveloped by the pioneers in res 
Tngives poutons qual 

all the volame you could wish for and louger life for 

intterion 


RESISTOR MANUAL 
The Mandi, 


nur own, the 
ailable. 


PAYEN RADIO common. manana 
Ba : a a hae the veh 


ned ey 


ARESOLD ONLY BY GOOD DEALERS 


DAVEN PRODUCTS 


x The Sno of Necit” 
= \DAVEN RAD 10/ CORPORA TON’ 
FOR DEALERS: Seal peor Resistoe Specialists 


baci New Jersey 


THE BIG LITTLE THINGS OF RADIO 
$100 in Cash Prizes SP sey fo. uccis 


of book for details 


It's Easy to Build Things! 


SS as Seca See eh i 24 


he, the beard ar 
seapeless Ty oul 


OW sou don't have twat for at a 


charges. The new S-ampere Ob SEA 
fast oc ARGER chartes A or B batteries three 
fast as last my chargere = t fully charges the 
fverage radio battery OV 
This year when you buy a battery charger, be wire it is a 


modern fast charger - - - one that charges at S-amperes. To be 
deplete ae sure, insist on the Sampere GOLD SEAL HOM- 
Ib-page booklet "The Secret of Distance 


Gree 
Se aes 


THE KODEL RADIO CORPORATION 
500 EAST PEARL ST. CINCINNATI, OHIO 


i 


Write for new edition of our interesting 


it of book 
for details 


$100 in Cash Prizes i223¢ 


opts 


2S oo eon stn, cnteage 


‘Convedtont Stand 
for Holding a 
Baby’s Bathtub 


By Wittiaa T. Weto 


Shopwork Instructor, Central High Se 
Peoria, Ill. ciaiiaas 


Fig. 1 Top, front, and half end view of the 
and. The bathtub rests in the oval opening 
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Stand for Baby's Bath 
(Contanal fom pe 12) 

Lay out and cut the shelf to the dimen- 
sions given. Take care to be very accu- 
rate in cutting out the notches for the 
legs. The shelf is held in place with nails 
driven through the end panels and also by 
long finishing nails driven through from 
both outer faces of each of the legs. 

‘The partition next is cut to size and 
hield in place temporarily with nails driven 
only part way so that they may be with- 
drawn easily. Tt may be necessary to re- 
move this partition later in case the tub 
rests on it before making a close fit in the 
opening cut in the top. 

‘To determine the size and shape of the 
i for the tub, proceed as follows 
Hist measure your tub in both directions 
‘at points about 324 inches down from the 
rim, This will give you the maximum 


Vig. 2. How the oval i drawn with the nid of 
‘loop of tring pened lowely around two male 


it will reach on 
y. Do the same to 


from C'to whatever 
the major axis, oF 
locate point X. 

Drive brads at points C, X, and ¥, and 
tie an inflexible cord around the three. 
‘Then remove the brad at point (and with 
‘a pencil held in a vertical position and in- 
lowed by the twine, draw the ellipse in 
the manner illustrated in Fig. 2 
"Thin method 
is applied frequently in laying out 

flower bers, grass plots, and fish 
ponds, to determine the ends of lattice- 


Work forming an elliptical arch, as 
trellis or arbor, and in furniture maki 
Bore a hole on the inside of the line 


made on your top board, 
pass or keyhole saw in thi 
(Continual om pgs 108) 


i 
af 


AIL dimensions are in'inchen,exeept ax noted 


WiStinestio ter 
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lat: Fall amplification of 
those bars notes hith- 
certo largely “lost.” 

2D Greater clavty om al 


Blproved reception 
of distant programs. 


A iasritareseadet 


‘These are the four great improvements 
achieved by Autoformer Amplification 


Deepest Bass to. Highest Treble 
Brought Out Clearly 


| The Thordarson Autoformer is not “another trans- 
former.” It is an all-frequency amplifier, an entirely 
| new instrument developed and built only by Thor- 


jn ranitormere: $18 


0% Discount, To seme tat 


eae eb ss 


Sapp aes 
tile cor Se op, Kanes Gy 
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_} 
Couldn’t Play a Note — 


Now Makes 51002 


ears eres 


TQ 
Send this Send this Coupon , fa 
TheRdoigh WrlterCa,Det-17 | 


UTE 483 Gacoa 2295 
edn Seo ican 


ae 


HH | Sctecreirate hase 
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2 home Worlsshop! 


How to Block the Wheels of 
Portable Farm Machines | 


ARMERS and other workers who | 

deal with portable gas engines, hay | 
balers, silo fillers, wood saws, and other | 
machines mounted on wheels, will find it 
easy to block the machines s0 as to 
the belts tight with wheel trigs of the type 
illustrated. ‘These have b 
perfect satisfaction in tr 
upon both wooden and conerete floors, as 
well as on the ground. 

‘A set of the trigs may be made from 4 

by 4 in, o larger blocks, Each pair of | 


locks is held together with two hooks, 
which are fastened with li 
‘The wheel is raised wit 


tand the trig fitted beneath it. When 


be adapted for use 
izes. If thi 


Stand for Baby's Bath 
(Continent rom page 105) 
around the ellipse. "The edge may be filed 


smooth or finished even 


nailing a th 


about 14 in. | 
‘The corners of the top are sawed off as 

shown and the edge trimmed with a 34 by 

Lin. molding strip. 

chamfer after being 
Sandpaper every part thoroughly and 

apply two coats of flat white paint 

two coats of bathtub or refrigerator 


mel, following the directions given on the 
cans. The flat surface of the molding ma; 
be painted a light blue and the panels and 


legs treated with a stenciled design, 
desired. 


Cover picture frames can be relied 
quite easily to resemble in general appear- 
auice much more expensive frames Wash 
the frame wth benzine and give i one ot 
two coats of gold, Roman gold, or green- 
gold bronze powder mixed with brow 
Tiquid or banana oil, Obtain small tu 
of burnt umber and cobalt blue art 
oil colors, thin a stall quantity of each | 
with turpentine oF japan, and brush the 
colors on the frame so that they blend, 
‘Then rub the molding lightly with a cloth 
to remove the wet colors from the raised 
surfaces, 


Grid Gates, Resistors 
‘and Resistance Couplers 


Grid Gates are the Amsco 
improvement on “leaks.”” 
‘They provide measured and 
‘exact control of the current 
flow. Extra large for noise 
jess service. Fit all mount 


‘The latter are made with 

.006 condenser in genuine 
Bakelite base with mount 
lings for two Resistors. 


© 
». 


The New Amsco 
Universal Sockets 
Especially designed 
Eas new cypes ond lees of 
Useana eR. radio tubo 
Giisintoconract-eeg, 
Popes 


Rrounting, The Ulcers 
‘Socket—will be 1926 stand- 
ard. Ask your Dealer. 
AMSCO PRODUCTS, Inc. 
Broome and Lafayette Sta, BY 


LIOMTRENO— 
Wondered Nr Becrate 
pemiercrrey tenes uy 
Sa ie eae 
“renthin, "One'ealton 


LIGHTNING BATTERY CO., ST. PAUL, MINK, 


ss 
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se any gage of metal from 20 to 23. 
iat it with a hacksaw and file it to 
shape while flat, ‘Then bend 
he center over a pair of vise 


‘This wedgetike window look In cut from a 
Dlece of sheet metal? in wide nd 2 bf 


inally bend the “thumbtack™ 
dicated angle with ple 


Io wedged tightly between the 
upper and lower sash and binding them 
le 


home worker 
possible th 
these is the use of corrugated faster 


possible to reduce to 
‘an almost as ig degree the time 
taken for making, for example, a pair of 
paneled doors for a kitchen cupboard, or 
a cellar wi preserve cup- 
if frameworks 


POPULAR SCIENCE MONTHLY 


The “Forty-Niner” of ’26 


General Electric sup- 
plied all electrical 


SoaRp: in electric 
motors for each 


eredge. 


Massive electric dredges now 
mine Alaskan gold. Atalmost 
incredible temperatures they 
dig 60 feet deep and scoop 
out 200,000 cubic yards a 
month. 


From the Arctic regions to 
the Equator, G-E equipment 
is called upon to perform 
many hard tasks once done 
by hand but now better done 
by electricity. 


GENERALELECTRIC 


$100 in Cash Prizes 


See Page 4 in 
front of book 
for details 


DIRECT. AT PEATEACIORY) PRICES—This $2 Knife $1.18 Postpaid 
Hand Forged Razor Stee! Blades 


__| MAHER € GROSH CO, 110A St., Toledo, Ohio 


Savoie 
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ot dazaie* FREE 


EARLE ©. LEDERMAN 


The Muse 


Aveo fe ang Soa orn. 


A Real Man 
sort ae 


“MUSCULAR DEVELOPMENT” 


Tt le Free 


EARLE E. LIEDERMAN 


scone orth 


aaron 


oy ace an ak Shae 


tee Bit pli 


Fivetipment 


tor whieh ou are to 
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MUNpISIN 
(Continue fom mse 100 
pethapsthemostcommon, Their width is 
governed by the number of corrugations, 
Which run from twotocight. ‘The four, five 
and six sizes are the most generally useful, 
Dut the two and three sizes are valuable 
in holding the points of mitered joints, 
Fasteners with saw-tooth edges are 
somewhat easier to drive than those with 
plain chisel edges. In some fasteners the 
Corrugations are parallel and in others 
they diverge s0 a8 to have the effect of 
drawing the joint together as they are 
driven in, For general use the parallel 
type is the best, 
as it isnot so apt 
tocause the joint 
to open on the 
err opposte 
If your hard- 


you togotosome 
effort to. get 
Teast 100. or 300 
af the Sin No. 
4 size 

‘Making kitchen eupboart doors 
Thad recently—affords a good il 
of the use of these fasteners. I 1 
the ends of the rails and stiles from 
grooved stock in an accurate homemade 
miter box. White pine flooring, such as is | 
used for outside porches, is excellent wood 
for this purpose, as it is grooved already 
and the tongue can be cut off in a moment. 

Pieces of wallboard were cut the right | 
size for the panels and then one of the | 
doors was assembled with glue on. the | 
bench. ‘The mitered joints were held | 
with corrugated fasteners driven in across 
them. As these frames were relatively 
heavy, two fasteners were used on each 
face of each comer. Care was taken to 
derive them in in such a way that a hole 


out having the bit strike the st 
important to take this precaution be- 
cause if you strike one of these fasteners, 
‘you will damage your bit, 


HEN the glue in the mitered joint 
is hard, itis a simple matter to bore 

the dowel holesand gluein the dowels, tak 

ing care, of course, that each dowel is 

flattened a trifle with a plane to provide 

1 small passageway for the escape o 

tal suplg gle." Otherwise the press 


table or bench tops, the corrugated fa 
teners may be used to reinforce joints on | 
the under side. Tis best, except for ve 
rough work, to clamp or wesge the pices | 
together after they have been glued, and 
then drive in. the fasteners while the 
boards are held flat and tightly together. 
—Rorvs E. Deenixe. 

‘Cetineed on eee 107) 


This Is Your 
re) tunity 
Doul 
Your Income! 
Write for Free Outfit Offer! 


FyR-FYTER 


200 FyePyter Bg, DAYTON, 


seen Hes 
Taetalers are basy 
BO WHAT BAKER Is BOL 
{ish Yousef in the ayo 


CROWN fee aise 


bE GUARANTEE A Ft 
SAVING OF AT LEAST 20 


Cc. F. S. CO. 


Sole Canadian Dis 
33St. Vincent St,, Montreal, Can, 


HB ONE DAY 203% 


| 222241508300 
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Wuex you re- 
move ashes from a 
furnace, the dust 
flies all over the 
mes penetrates through 
‘small cracks to the floor above. Damp 
ing the ashes while they lie i 
will prevent this, but 
accomplish without damaging the grates 
‘and furnace with the surplus w: 
‘One heating expert uses a simple home- 
made spray for wetting the ashes, and 
‘a similar device in a 


Dit they are sprayed to stp the dust wuisance 


short time, A length of 
is hent in two plates ax 
J end that is to go into. the 
hosed with a cap, and holes are deiled 
| along the under side #o as. to throw a 
‘pray downward on the ashes, A par 
‘Tea hone cock is screwed on the other 

ves to connect the pipe with 

‘hoe, which rune 


breaking of 


Repairing a | t"kiwhen range 
| Range Cie | rte ae 


ge bolts. One bar is 
uted above and the other below the broken 
grate, the bolts being placed so that the 
below the lower bar, 

A repair of this kind has been used by 
the writer on several occasions and has 
served until it became necessary to re- 
place the broken anid burned fire bricks. 
Tt was necessary, however, to renew the 
bolts several times because the fire burned 
away the heads.—Dr. H. J. Buaxe. 


How to Polisi 
Window Glass 


country for polis 
Tocalities the value 


Witte news. 
Papers are used 
generally. in. some 
ions of the 
window panes, in 
this expedient 


“Something better” 


“LET ME SEE something better,” says the 
customer—very frequently indeed. That 
something better in an automobile may 
cost several hundred or perhaps even 
several thousand dollars more; but in 


a cigarette it costs just three cents more 


FA MA 


"What a whale of a diffrence 


just a few cents make” 


$100 IN CASH PRIZES Snie' 
FOR CLEAR, QUIET “B” POWER 


ie 1} SellWomensShoes 


in FRONT 
DETAILS 


4 Big Income-NoInvestment 
& , Mite Paty ye ing 
B a ton. at” Factory Prices 


Sell shoes to women! 
Easy job. Make plenty 
‘Year round business. No invest 
Became personal Representative of 
pioneer" house. Average 
‘times as many 


RADIO Lg 

Storage “B” Battery © 
[FISSE Lass Indefiniely Pays for Tself 
eae 


Ihighly-successful 
dan buys from £070 t0 8 


Spee SS Soe Shoes per year as man. Allover your town 
eS Seas women ace anxious to buy shoes at factory 
SEND No ‘Mi prices. We deliver, we fit, we collect, You 
Soe corey fire paid daily. Style-Arch line comprises 27 


Parleinspired styles; leathers, colors. All 
Snes all width. “Arch support gives blessed 

i rom agonizing foot pains; supports 
caviest of heavy-weaghts with ease. Bower 
al seling points: Additional representatives 
bene appointed: Choice territory sil open. 
Act quickly. Put in your application now, 


Styler Shoe Company, Dept.B-24, Cinclanal, Oo 
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Your Own tu: Shop 


with a ‘‘ LITTLE SAVAGE GRINDER’’ 


One Man $ Made Within a Few Weeks 
Under Our Wonderful Ne 
Reports 2 Al) 0 0 Big Proftt Plan, Sent FREE! 


BE YOUR OWN BOSS! Know the joy 
of manly independence. BE, FREEt 
Come and go as you please. SHARP- 
EN" Lawn Mowers, Paper Cutter 
Knives, Planer Knives, Cutlery, Skates, 


Sure, Steady 
Quick, Easy 
Profits 


Snug little shop! Write today for our 
Big Profit Plan—i's FREE. Just a 
BROWN MACHINERY CO. 
GREENEVILLE, 


You ought to have this handy | 


Slate. opening fs 
Pics atcomer of 
my tats 

Siapeat aiisied Prot Add ther Shaper 
‘Bnd other attachments at small cost. ox 
fam fake money with thir Parka! 

fer ert. || 


‘The Parks Ball Bearing Machine Co. 


as Fry 299 Nave Dame Es, Mantra, Cae 


WITTE Log Saw 
Does 10 Mens Work 


Parks in your shop! 


Wee 


1547 Knowlton St, Cincinnati, Ohio 


Old Bill Says— 


HEN cutting threads, if the work 
is centered, be sure that the dog 
is tight before taking the first cut. 


Help to keep your shop clean and 
shipshape. 


Plenty of speed is a good thing, but 
it must be used with caution. 


Never mind 
what the other 
fellow is doing, 
but concentrate 
‘on your own job. 


Efficiency isn't 
a term to be 
frightened about; 
it simply means 
the easiest and 
quickest way to 
do anything. 


Whenever you 
set upa jobin the 
drill press, make 
‘sure that the drill 
will not go 
through into the table. This can be 
avoided by blocking the work up or 
setting the table so that the drill will 
enter one of the bolt slots as it breaks 
through the work. 


Od Bil, machine 
Shop foreman 


It pays to take every precaution in 

stecting your eyes from injury. Don't 
let any Tom, Dick, or Harry try to re- 
move particles of dirt or emery grit from 
your eye. It always is best and safest 
to seek skilled ald—and this can be sald 
truthfully about all cases of injury 
where infection might result from im- 
Proper care. 


A twist drill will do much better work 
if ground on a machine than when it Is 
guided by hand against a grinding 
‘wheel. Tt also will last longer between 
farindings. 


Adjustable Lamp Bracket 
HIS lamp bracket can be adjusted 


which swings on a pin as shown at A. 
‘The inner 
the bracket i 


Lifting the lamp 
trifle releases the 
friction cateh and 
frees the collar so 
that the bracket. 
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Work Holder for Lathe, Drill 
Press, and Bench Vise 
WEEN tmade with a taper shank, the 

work holder illustrated may’ be 
used to 
and tappi 


4 eylindr 
if the Inthe, in a bench vise, 


“This work holder can be used interchange 
Aig im alate, del pews and beach vise 


‘or on a drill press, 
has a taper hole i 


ovided the latter 
the table. Both the 


Brake Improves a Hand Truck 


ings, boxes, 


load, 
placed 
rod a 


J the truck is 


va pole of 
2 Tied 


Hand. truck beake 


ons rod as shown. 
springs hold the brake away froen 
the wheels except when the rod is pressed 
Aawn.—W. P. MLargowakt. 


jected with a 


Straightening Warped Triangles 


Ya warped cellu- 
place it be 
-thick hard 


Apply pressure by means of a copying 
press, a pile of weights, or any convenient 
method. Do not remove the triangle un- 
til it is cold. Tt will be found that the 
combination of moderate heat and pres- 
sure has restored the celluloid to its orig- 
inal fatness. 
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to! inspect, 
fone penny: 


balance in’ easy MONTHLY’ payments, 
You use the watch while paying for it. 


only’ are you saving 

money from the present day” prices of 
it you can still secure the 

‘Santa Pe Special" Wat 

Jow prices and terms that 

watches famous, 


Ladies’ Wrist Watches 
Artisti, dependable laé 
perfest timepieces, 

q graves cases in white or green gold.” So 
{or New Watch Book and. see the new 
shapes and designs, Sent on approval and 
‘oid on payments 


Write for “Santa Fe” Watch Book 


upon, fill out and receive the 
PH BOOK. just off the pe 
west watch "cake 
or, freen wold, fancy 


SANTA FE WATCH COMPANY 


Men in every walk of life 


now wear Strop 


pls 
ExceusioR 


fatches 


1 Squab Book FREE 


wd in COLORS. Ealaryed. Much News. 


2 
g 


iz, 
Te 
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A little Ducon or unsightly antenna? 


It’s a nuisance to put up an antenna—and to 
keep it in repair. But a Ducon—plugged in 
any light socket—is always ready to do its job. 


Just get a $1.50 Ducon—it takes the place of 
the costly antenna that would clutter up your 
roof. It's just a little device—but it does a 
hig job—and does it well! 


Sold on a 5-day money-back guarantee 


Dubilier 


Bring in those distant 
programs clear and loud! 


and Neobiiry abrood and of the musically exical every’ “Aafeehoneae 
‘where Write for the “Amon Pedigree.” pers 
‘THE AMPLION CORPORATION of AMERICA Spesiters and console units 

Ei fs Sie MD Man frsRer Yok iy $1 484.250 


Torch Used to Remove Stone 
Roll from Steel Shaft 
GRANITE roll 19 ft, 2 in, long, used 


in @ paper-making machine, was sent 
into the shop to have the stone replaced, 
Removing the ald granite proved to be a 
difficult task, It looked as if the job 


“Under heat of «large fueko torch the granite 
‘racked and fell in large chunk from the steel 


would take a week or more with ar drill 

One iden suggested was to heat the rll 
with a large fuel-oil torch and then put 
cold water on the stone to crack it away 
from the shaft. ‘This was tried, 


dropped 
Sraxuey 


Improved Key-Seat Rule 
Uf fg ToOL sTeEL-, 


h large 
small shafts with the improved 
rule illustrated above. ‘The auxiliary edge 
allows the rule to be applied to shafts less 


The rule in made of ground templet 
stock $4, by 136 in and. may be 


Inspecting Grinding Wheels 
JRYOU we grinding wheels of any ki 
be sure they are ‘mounted proper! 


‘on a mac 


flaw. 
wheels to a rigid test for safely before 
Teaving the factory, but the wheels a 
become damaged after leaving the facto 
This better to be safe than sorry. 
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Simple Clamping Fixture Aids 
in Soldering Small Parts 
ONE gificulty i soldering small parts 

is that the iron is apt to push the 

work out of position. A’ small shop 
with much work of this kind to do uses 
the simple 
clamping fix- 
ea. 


bout 6 in. long 


rolled steel | 


Wide strap i 


N through this 
hole, bent up. 
on each 


‘Avoldering clamp 


and further bet 
overlap in the ce 
drilled through the 


horses for supporting 
8 such as those used by 


FOLDED 
When not ia use, thie large horse 
can be folded up compactly for worage 


space for storage when not in use. ‘The 
truetion illustrated isd 
Tncidentally 
asier to hav 
Large butt hinges are used to join the 
Jog to the erons tise each 
pai of leg is hell rigidly by & heavy iron 


Ways to Reduce the Moisture 


Film on Shop Goggles 
MEEGHANICS who are troubled by 
the formation of a film of moisture 
‘on goggles will find that an application of 
vcerine soap on the glass will be help- 
ful. Make a strong solution of soap and 
Water and wipe the inside of the glasses 
with it 


is pushed | 


ABargain YouCan't Ignore! Every 
Member of the Family Will Use 
and Enjoylt! Try it Freeand See! 
YOUR typewriter 


we. A penuine, Ship- 
a Ward rebuilt Under 


but do get our 
al olfer—valuable 


Tt 
A Genuine Underwood No. § 


Typist's Manual 


Big Value for 100s. 


ROYAL SALES CO., Desk 11f, Morealh, Conn 


Getting Ahead? 


Read tI Lae Se thse 
154 this issue if you want to get ahead? 


A 2c Stamp 


—will start you on the 
road to success. See 
Money Making Opportu- 
nities on pages 118 to 154, 


A SERVICE FOR YOU 
In Buying Radio and Too! Equipment 


F. SPORS & CO., 


198 4th Street, eceaea Coe et, 
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Other fellows had left him in 
the social background. Girls 
avoided him. He was missing all the 
modern fun. Then one day he read 
fan advertisement. It held a promise 
of popularity if he would learn to play @ 


True Tone 
He thought himself musically dumb. 
Still, the ad said it was easy. He 
mailed the coupon, and later sent for 
& Saxophone for six days trial. Before 


the end of the week he was playing 
easy tunes. That was six weel . 
fan ‘popularity’ itself 


He is always weltome, everywhere. 


You can do it too! If you try 
1 you ‘can whistle. tune you ean 


master an easy fingering Bu 
‘3 lessons 

with each new Sa: Ne, 

Jn an hour and within a week you 

ean be playing popular tunes. maa 
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How to Fit Piston Rings 
by the Peening Method 
By Haaay B. Maxwei 


ANY manufacturers of motors, 
after cutting piston rings so that 
they will be a trifle over size when closed, 
insert them in a cylinder long enough to 
hhold several rings, then clamp them be- 
tween flanges on an arbor, slide off the 
eylinder, and turu the rings to size. 

The diagram below shows a ring inside 
the cylinder ready to be clamped on the 
arbor for turning to the finished size. 
‘This diagram is exaggerated, but it illus- 
trates the conditi 

At the points marked A the 

the inside of the eylinde 


does 
This 


and after a little use the 
spots at the points marked 
1 leaks at those places 


Diagrams showing in exaggerated form where 
‘ings ene hardest ned bow ta poem thea 


‘rife, as shown in the ¥ 
this to both sides an 
back toa perfect round by pening on the 
inside at the spot marked B. This will 
throw the points out and, if ca 
done, will give a round Fin 


blue in a very thin film on the outside, 
Insert it in the cylinder it is to be used in 
‘and rub to show the bearing. 


Careful pee 

necessary. It is well to practice on some 
old rings first. Be sure not to hit too 
close to the edge of the ring. Use 


hammer and tap gently so that yo 
control the operation better. 

‘This is the best way that rings for 
heavy duty air compresiors and ammonia 
compressors can be fitted properly’, so far 
as Tknow. You will be surprised what 
pep your motor will show when the rings 
are fitted in this manner. 


In thie article Mr, Maxwell opens an 
interesting field for discussion. Ray F. 
Kuns, the principal of the Cincinnati Au- 
tomotiee Trades School and the author of a 
long series of auto repair articles appearing 
in the Home Workshop Department, made 
these comments after reading Mr. Mazwell's 
suggestions: 

(Contin om pass 125 


An exact replica of the trans= 
‘mitting microphone used in. 
Broadcasting stations. 

‘he efficient KODEL SOUND 


Bsr 
“a fi 
volt 20." — 


‘THE KODEL RADIO CORP. 
SO0E. Pearl St. Cincinnati, O. 
Mapulacurer of Kode Rai 

Homcharger Battery Charges, © 


Quners. of Kodel Broadcasting 
Sirase WRC Send for oroer 
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Laying Off Accurate Angles 
without a Protractor 
RAPTSMEN, mechanical or civil 


gincers, a ‘oft 
necemsary to construct an angle of a given 


‘ers, Let us suppose that 
le of seven degrees. Take 
1 the two points exactly 
‘one jeter apart and then mark off 
carefully on the periphery of the circle 
seven of these ane-millimeter parts. Con- 


No matter how large or how small the 
ied angle is, the same method may 
tne, ‘The rns is quit simple, ‘The ac 
le measures 360 degrees 
aretha mite 
2 times + times 
fers. Hence, every 
phery is equal to an are 
degree, with « negligible error of 
imeter for the entire circle, 


1 
tions of inches (preferably 14 or 36 
may be used, Tf chosen as the 
tunit, the radius of the circle must have a 
lengih of 144 in, ps 0 of Min. Bach 
4 in, of the periphery then will represent 

. If Mf in, iy the unit, the circle 


Mounting a Faceplate 


TN mapenting check os fi 


the threaded hale shonld be inspected for 
ips or dirt. A thorough cleaning and a 
‘drops of oil on the spindle nose often 
will save a lot of time when the ehuck or 
faceplate is to be removed, Never force 
the faceplate an the spinclle nose; if it 
‘goes on hard, there must be some ob- 
struction, Unserew the plate or chuck and 
Took for the cause. It should go back 
tight against the shoulder of the spindle. 
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‘Your Loud Speaker May Talk 
But It Can’t Tell You What's Wrong 
In Your Set 


STERLING POCKET METERS 


At All Good Dealers 


A type for eve 


113 


pp Meters 
Metel S| 


“MY “CUS DDMERS- WON’T 
TAKE ANYTHING ELSE” 


BLT Seraigh Line Freuency 

“1 catalog a number of the most 
highly advertised condensers,” says 
a leading jobber, ‘but the only one 
I can sell is B-T. My dealers won't 
take anything else.”” 

The dealer likes to sell what satis- 
fies his customers, that’s why. 


And the B-T LIFETIME 
Condenser satisfies 
because it delivers 

Before you buy, examine the B-T 
and we believe you'll agree it’s what 
you need. 


Bremer-Tully Manufacturing Co. 


BLT Seroieht Line Wave Length 


B-T products include 
Audio and Air Core Transformers, 
Tuners, Vernier Dials, Sockets, 
Choke Coils, Variable Resistanccs, 
Potentiometers, Condensers in all 
styles, Nameless and Counter- 
ee Mes, atte oot colle 


Complete Counterphase Sete 


They are all described in “Better Tun- 
ing,” am 80-page book of Hook-ups and tun- 
ing information. Sent for 10e. 


‘Cieetare Five 


592 § CANAL ST, 
‘emcaGo 
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BURGESS 


RADIO BATTERIES 


Win Again 


the Goodyear Ill won the 
sent the United States st 


Ana cy ae toon ood 
in the world news comes to us of new 
Burgess adventures, 


‘And that Burgess Batteries have con- 
tributed their bitin so many interesting 

‘of sport, commerce and science rex 
fete the ectcom in which they are held, 


“Ask Any Radio Engineer” 
‘Your own radio dealer down the street 


Battedea Tle probably 
‘lathe famous Burgess Flasight too. 


Burcess BATTERY COMPANY 
‘GENERAL SALES OFFICE: CHICAGO 


Canadian Factores nd Offcer: 
‘NiagaraFaliaand Winnipeg = © 


Utility Shop Stand Has Simple 
Adjustment for Height 
EVERY shop there are times when 
‘adjustable stand or table will save 
ind labor. Often when dri 
awkward piece of work, for instan 
necessary to Fest one end on a stand or 
have a helper hold it, 
‘A.useful stand for this purpose may be 
made as illustrated, chiefly from pipes and 
fittings. ‘The lower part is a pipe of large 


| 
| diameter with floor faa 
flanges screwed to each 
end. The lower fan 
is fastened to a 


‘wooden base. | 


that will slide inside the first 
pipe and of suitable length is fitted with a 
flange at one end. To this is fas- 
tened any desired type of top. A dog 


| made as shown is slipped over the upper 
nserted in the lower part | 


ges me ahd pistol 
site saat a ee Tae 

m. A porti ee a epee maak 
oneness 


‘cause the dog to release its grip and allow 
the top tobe lowered. —JoxAs J. Brana | 


Grinding Fixture for Gages 


GHEETSTEEL gage and temples | 

hat are to be found’ on the edges 
may be set up quickly with the aid of the 
Simple fixture illustrated. ‘The slot should 


BRASS SHOE- 


~ samnine 


| macnenic 
Hote 


| ii reg 
neurite 


be about 3 in. wide to take the common 
sce of wage stock, Usually, the templet 


| this device makes clamps and angle plates 
unnecessary. The work may be removed 
quickly for measuring and reset. without 

| avg ty take the trouble of tung it up 
with an indicator. 


February, 1925 


IRID Air Valves make 
cold radiators hot, 
‘Attach easily to any steam 
radiator without. tools — 
need no adjusting —never 
leak—make no noise. Sold 
at eating and plumbing 
stores. Only $1.60, 


Che 
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Wooden Forming Dies Serve 
for Experimental Work 


RMING dies of hard wood often are 
useful on experimental work, or where 
only a few pieces are to he made. ‘The 
Tustration gives the general idea of their 
construction, 
Tn this ease several aluminum gearcase 
covers were wanted, s0 top and bottom 


ALUMINUM 
GrARCASE 
cover 


0x eure —— 


‘A smote way to make forming din of wa 
for shaping» few pieces of light sheet metal 


dies were made of maple and the formin 
‘was done ian arbor press. The blocks of 
‘wood were aawed to! the required shape 
iand boards were nailed to the sides of the 
Tower one toform gules, If the die isto 


® 
be used several times, steel plate ean be 
put on top to receive the pressure of the 
arhor-press ram. 

Forni 


dies of this kind can be used 
rect steel up to about 56 


How to Make Neat Pipe Bends 

without Special Tools 

"ELL maude curves or bends in pipe 

or tubing always are desirable 
repair or experimental work, but wit 
special tools they are somewhat difficult 
to form, In our shop we often make use 
‘of the idea shown ee 
the “accom 
photo- 
hh 


side of a piece of 
tubing oF pipe of 


Tine until it, has 


been bent. The 

and number of 

cern the angle of the fin 
By welding or brazing. the joints, a 

satisfactory bend is produced 

tools aside from a hacksaw and welding 

torch are required.—Epwts Kinauns. 


Grass'may be filed easily if the work is 
me under water, and the fle will not 
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Now my friends are amazed. They all 
ask me how I was able to grow new 


hhair in such a short time 


OB MILLER and I had both been: 
bald for years. We had tried 
every hair restorer on the market. 


B 


we might as well have used brass polish. 


15 


getting 
‘almost 


— Here's the Secret 


“One day Bob left town—a business irip. ‘According fo, Alain Mer. in 
Weeks passed. I began to wonder if I'd ever gee ee 
see him aga. 1 

‘One afternoon at the office I heard a f Pe 
miliar yoice—"Hello, Baldy," it said. 1 
anced wp annoyed: | Phere stood Bab, Ta 
“For ‘Pete's. sake!” “I exclaimed, 


where have you been keeping. yout 


alt?” 
We shook hands. "Take off, your 


* Tsuggested sarcast 


Yours. Lhaven't sen it for weeks” 
“Lasuriant hair s right,” he re 
torted. the’ finest 


Hsia iow Know any 
more okey sh 
Bob step 
hie hate Econ’ 
tyes. The top af his ead, once 
slhwoat bare, was, covered with 
trand new growth of real, honest 
to gorsines hat! 


A New Way to Grow Hair 


That neh wet 


ou. don't” Bob came tack. “Dat 


+ 1 (icenhad a aoe geet ot 
Berke Tantitse, Pit Avene 
only treatinent {ever eed ot 


re Trad bet whic Bat 


ey sits 
ene eases 


eavrred 


(0d Kod youre the soe ge 


Coupon Brings You Full Details 


pera iat acre 
fae Kee! Way to Adak Hair Gow" pep 
ok wtch explain the here Trontient In deta 
Winiitaesd ent we pe sey na 


ast fete alt a 


a the gnasing new 


‘ylted Meree Insti 


ae ae ed 
ii 
Oar seems wine ot er clan 8 
TRS eee ae 
comet her Mra. Mew cir Mt 
Sepa Maleate a 
T 14 YOU CAN BUILD THIS IDEAL 


WORK-BENCH— YOURSELF 


"Tit esr of wetne 


th tools at homme 


i preatly increased if you have 3 strong substan 
I bench with 2 good vise 


‘One that als fae 
Keep tools in onder and sive them the eat and 
teenrion they deserve 
A blueprint of the Home Workbench lure 
trated, with fall sige details and bill of materials 
say be obtained by sending 25 ecnts to — 
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250 FOURTH AVENUE NEW YORK 
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Any Size Lathe 


On Easy Terms 


‘You can order any South Bend Lathe on 
terms so easy you won't feel the cost at all. 
In this way it will earn its own cost while pay- 
ing for it 


[Note These Low Net Factory Prices on 


SOUTH BEND LATHES 


Prices of Quick Change Gear Lathes are slightly higher. 


FREE CATALOG sing spicstt 
South Bend Lathe Works 


11231y Quick Change 
"Ne Peacony Pree 384 


Gear Lathe 
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Bet thoas 


Telltale Indicator Designed 
for Truing Deep Holes 


lathe or ¢ 
It to 
ty 


I part is a piece of 5¢-in, 
A good length is 18 ‘in, 
i 


818 E. Madison St. 
South Bend, Ind. 
What Could You Do 
with $50—? 


CLs z 25¢2ING 


2 bee 
CATALOG ap 
= 


Diesel Engines 
Marine and Stationary 
By ENSIGN DAVID L. JONES, U.S.Navy 

The mest somplate, thorseghly prt 
aniluprtosdate Heatie on the Diet Bae 
Sear roblaed. Tt explaie th 


= of all types of 
oe i fully ius 
8 of working parts and 
ge. 400 pages. 
Price, $5.00 
Popular Science Monthly 
250 Fourth Avenue New York, N. Y. 


the Diesel 
trated with drawi 
detail en 


“TITTLE, but all there! That's the | 
Leute Vie “the eave, skies 
than your (ist in sie, but strong ws an 
sen ie mes to unviing brawn 

genuine workshop tool with special 
features that make Te as fine & general 
Uuility vise ts fs obeainablet 


Has extra-heavy solid brass feed-screw 


nut; over-size steel feed serew: heavy, * 
aneiled slide bar: and wider Jaw oper WHEN you wish to mend or repair 
Firion any other ve ofthe some | ay aril of, uefa value, do. not 
size. Four si Fak using cheap or inferior luc. 
aes coemen Why tonal bees eres 
‘Write for free copy of Booklet, with an iver glue? The ent of 
“Tighten Up." | TePage's “is nothing compared to 


LUTHER GRINDER MFG. COMPANY 
Dest A. 


the saving of ‘making permanent re- 
pairs. Use LePage’s Glue, the stand- 
rd for 40 years. Insist on LePage's. 


5 piss TUNING stpeL 
oe 


Phe steel 
should be polished with fine emery cloth, 

dof the tube two small 
cold rolled steel are 


This consists of the 
cither 


Hints on Tempering 
GALT water will temper tools brittle 
Soda water will temper them tot 
‘To prevent sted from temper checkin 
use oll—fish or vegetable oil preferred. 
nil steel for tools, bake in b 


B.To temper métal that. 


thin or difficult to heat evenly 
melted lead 


© This seal on radio or tool advertisement ignites the approval of the INSTITUTE OF STANDARDS. Seo page 6. 
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self. 


Radic 


“I am a boy twelve years old, in the 7th Grade. 
ot of home work and I used to ask Dad about Geography, 
History and other subjects. Dad said, the subjects change so 
often, that he couldn't remember, so he helped me to lools up 
the different subjects in our Nelson’s Loose-Leaf Encyclo- 
paedia. Now, I have the habit of looking things up for my- 


7 


Read This Boy’s Letter 


We had a 


“Teacher noticed my answers were always correct and asked 
me who helped me. I told her Nelson’s Encyclopaedia and 
she gave me an extra credit for looking up my own subjects. 


also get a lot of information from Nelson's about Sports, 
Automobiles, and other things not in my home les- 


Fred Leissing, Milwaukee, Wisconsin. 


The BEST Encyclopaedia in the English Language 


BECAUSE:—it is 10 Years Later Than Any Other— 
—it is ALWAYS NEW 


Nelson's Loose-Leaf 
Encyclopaedia is the Standard 
Encyclopaedia of the World 
BECAUS! 


Nelson's patented Loose-Leaf Binding De- 
vice keeps it always new it cannot grow 
old, Each six months, subscribers reecive 
250 or more neve, rewritten pages to insert 
sn the volumes in place of the. pages that, 
because of the march of the world's progress 
fand activities have become out of date. 
With this new Longe-Leat Method you ea 

re of your facts, Never was 


date fund of world knowledge as today 
Nelson’s Reader's Gui 


A College Education 


It is not necessary to go to a university to 
ket an education. A splendid education ean 
be had on every subject taught in colleges 
fand ia within your grasp if you know how to 
‘obtain it. The Nelon's Reader's Guide con: 
fists of 33 full study courses based! on the 
Encyclopaedia. It provides a course of 


reading for every one, whatever 
ots, from Aeronautics 10. Zoology, 
‘written in a huinan and absorbune style, 
Compelling the reader's interest and 

hhim eager to supplement his reading in the 
Encyclopaedia. 

‘The Reader's Guide demonstrates the prac- 
tical value of the Encyclopaedia to every 
member of the family to the child or sti. 
deat in school—to. the parent. who would 
follow bis child's interests and keep pace 
with his educational progress to th 

‘or woman in business or professional Ife 
to every one who desires to be well inforsned 
in the subjects that go to make up a liberal 
education. 


Fifteen minutes a day spent 


reading 1 
he aid of 
‘Guide will supply you 
on a college graduate could 
ielson's Encyclopaedia is a 
ccollege education in twelve volumes 
twelve volumes containing over 7,000 illus. 
ions and overflowing with facts, know!- 
edge and authoritative information on up- 
wards of one {1,000,000} topics. 


Why Pay for Old, Obsolete 
Bound Volumes? 


By the time 
permanently 


neyclopeedia composed of 
Aelivered to 
to fiteon 


ut of date! And trying to bring it 
mentary vol. 
‘umes now and then is simply «makeshift, 


fend a confusing one. The reader, steuauling 
threngh several volumes end supplements, 
finds ne wacoreelated mass of matesial and 
conflicting statements from which he must 
‘izentangle, as best he may, the information 
he requires. This old! cumbersome metioxt 
Tas given so much dissatisfaction that fre= 
y two Volumes ere bound st ane, 
ly adds to the complexity. Why 
pay for a large percentage of out of date 
isinformation? “The New Way Nelson's 
onae-Leaf Encyclopaedia —with no. dead 
‘oer, brought up to date every six months 
yoney, tinve, pater 
id up fo dace En= 
eyclopacdia obtainable at any pec 


Published in 12 Royal Octavo Volumes and Index Volume 


Nelson’s Free Research Bureau [; 


FOR SCIENTIFIC REPORTS AND SPECIAL INFOR- 
MATION AND CORRESPONDENCE. Every pur- |‘ 
chaser of Nelson’s is entitled to free membership in this 
Bureau. If at any time you are in doubt on any subject, 
old or new, write to this Bureau with the positive assur- 
ance that you will promptly receive the latest obtainable 


and most dependable information. 


Mail the FREE Examination Coupon TODAY 


Waren for 


‘THOMAS NELSON & SONS 
381 Fourth Avenue, New York City 


THOMAS NELSON & SONS 


EDINBURGH — TORONTO 


—  Lonpon  — 


PARIS — 


MELBOURNE — BOMBAY 


© Tole seal on « radio or teat advertisement signifies the approval of the INSTITUTE OF STANDARDS. See paee 6 
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‘4s Taught in COYNE Shops 


Puts You In the 


HUNDREDS OF 
COYNE-TRAINED 
MEN EARN 
$60 t0 $200 
‘A WEEK! 


COMPLETE ELECTRICAL 
TRAINING 


In 12 Happy Weoks at COYNE 


Earn White 
1 Learn 


‘COME 


You Don't Nee 
‘Advanced Education 
‘or Expertence 
Learn wt COYNE 


We Teach Electricity and 
Nothing Else 
teaches only ONE. 

icine We 


1 stands to reason: There is no substitute for 
Personal, practical 


‘alin. There is no Substitute for Personal Training, in 
ST ET ‘Great Shops, on COMPLETE Apparatus 


Prize Winning Letters 


in the December Contest 

‘The first prize of $50 in the December 
Contest is awarded to a contractor and 
builder for his letter telling how the 
Chicago ‘Technical College opened the 
door of opportunity for him. Mr, 
Bartholomew of Chino, Calif., say 


Coxtest Error: On page 149 of 
the December Porctar  Screxce 
Mostuty, is the ad of Chicago 
‘Technical’ College. ‘This appeals to 
me as the best ad in “Money Mak- 


their Correspondence Course in Con- 
nd Building an 
from the knowledge gained from 
home study, was in the contracting 
business for myself. 

& small: town of about two 
in one yeur 
ig business of ‘nearly 
$25,000, making nearly $4,500 
wrofts. "The Chicago Tech 
Kege offers any one who wants to 
follow construction work, who. will 
pny thamaates to home ay, 
Money Making Opportunity worth 
trying for-—W, Le Baxrnocounw, 


From trucklriver to operator in a 
power station in eight months is the 

E. C. Latimer, of Seattle, Wash. 
‘the following letter, which wins 
the second prize of #2 


power station op 
genial, fascinating work with lots of 
hanes to learn and a salary allowing 
usa few luxuries, Naturally the ad- 
vertisement which interests me most 
is the one that enabled me to do this 
<that of the Chicago Engineering 
Works. 

T regard this as only a start. ‘The 
most interesting part is the outlook 
for the future, Statistics show that 
the electric load in the Pacific Coast 
Slates is increasing twenty 
a year, which means that in five 


‘To me this means uli 
tunities,and due to this 
ing advertisement I will be prepared 
to grasp my share of them, 

—E. C. Latnaen, Seattle, Wash, 


$5,000 to $10,000 A 
Year Possible for Men 
Who Read This Ad 


Let Me Make Youa 


Masier Salesman! 
This New Easy Way 


os, whe 
which T 


SENT FREE 


the book that has shown y 
thousands the way to “ V 
amazing salary 
increase © 
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uilding ) 
Train at Home for Big Money in 
This Fertile Field 


Six Billion Dollars in one year! Think of it! 

Today Building is probably America’s greatest 

and most profitable industry. Here is a field 
whose future is insured by the normal growth in population and 
the industrial expansion of our country. There is a big building 
shortage now and many competent observers predict that our larg- 
est cities will be practically rebuilt in the next ten years due to 
ever higher standards of living. Six Billion Dollars spent each year 
in building means fortunes for thousands who have the vision to 
grasp the opportunity open now to get in on the ground floor. 


Get Into Big Pay This Easy Way 


Architectural or Building Draftsmen are needed here. Get out of 
the low or moderate pay job. Step into a real job. You can do it with 
training in Architectural Drafting. Salaries are big because of the’ tre- 
mendous demand and the shortage of trained Building Draftsmen. Work is 
steady and you have a splendid chance to go into business for Af. This 

is the opportunity offered to you by this old established 
school of Architecture and Building Construction. Step 
out of the $40 a week class. Learn how to earn $50 to 
$100 a week—and later $5,000 to $10,000 a year as 
chief or superintendent. 


Train at Home—Earn as You feces 
No need to aut your pret inh 
prepare for & ba te ractice Phan Method wil 


In Chicago 


on bree fe Sgt co, = eno aaa en il 
ere | Sore ee. 
pry be Bere says 
ahem FREE vce s5n 


ful builders guide you. Lessons in WQQTEUSE TIS 
plain English. A common school- 

Ing is all you need. Get the facts 
now—today. 


‘This $25.00 Drawing Outfit 
Ba cco and Tears how to aurea 
ahaa out 


Just toshow you how easy 
tolearn Architectural Drafting 
by our-method, we will send 
joa a Trial Lesson and Blue 
ints Free. Test yourself and 
see how youlike the work. Send 
y-—just the coupon 


Get this Free Lesson now with 
‘our Big Book of Opportunity 
also free. Make your first step 
today—it costs you nothing. 


MAIL COUPON 
+ TODAY - 


os oe 


Wiiioney Miaising _Oppartinities yi 


Prize Winning Letters 
in the December Contest 


(Contin oom gs 18) 
Recreation, plus a handsome profit, was 
the experience of this Porutar Sctexce 
‘Monta reader who saw his opportunity 
Jo iA 

ded 


Remick of Braintree, Mass., 

the third prize of 810 for this letter. 
Dear Eptron: ‘The advertisement, 
of Theo Audel & Co., in your Decem- 
ber issue of Porotan Sctexce, 

interest to me because 


‘arpenters' and Builders Guides 
were a help in. building entirely 
alone (with. the exception ‘of ‘the 
rough plumbing) 

How just outside of Lan Angele, ait, 


nnoons, and a two weeks’ vacatio 
was able to sell and make a 
expen of the 

tipo vast and return 
Prior to building this litte h 

had had no experience as a builder, 

having alwa; 

electee lig 

ing the period 
the house 


Complete List of 


Prize Winners 


In the December Contest 


FIRST PRIZE $50 
W. L. Bartholomew, Chino, Calif. 
(Chicago Technical Coleg?) 
SECOND PRIZE $25 
E.G. Latimer, Seattle, Wash. 
(Chicago Engineering Works) 
THIRD PRIZE $' 
J.H. Remick, East Braintree, Me 
"Tho Audel & Co) 
PRIZE WINNERS who received 
$1.00 each for their letters 
<ntritan Schad  R 
; Clsmen,Riveede, Cli 


‘Tioga Kicetrice! Schoo! 
Willa 7, Teel, Meriden, Cnn 
‘iy Fi 


Frank G. 
‘international Pesthonk € 
| 1. Cannon, Dassen, Ga 
‘Moter Spe cm of Collenee 
J. A Lambert: Cape May Court House, NJ. 


Es Salts Bricnslon Uriceraliy' 


Perry F, Haipen, Tidioute, Penn. 
“Foul Von Bosckmann 

ranciag Mir Maricao, P. Re 
The Well Company 


"arent of Insenttse Sctence 


rim Money Maing Opporcunities 1) mt 


$700 in 24 Days 


Ae | They Said It Couldn’t Be Done 
But These 14 Men Did It— 


with — ae! 


Baty of them 


$3,500 to $10,000 a Year! 
That’s what Thousands of Cooke Trained Men Earn 


in ELECTRICITY 


‘What do you earn? Are you going to admit these fellows are smarter 
a though they are not? Youcan do what these {4 and 
ing is the quick, sure and: 
Vt bar anyone. 


Use of my Laboratory, 
ae 


‘that fier workieg with 
1, lo the be pay cite in lca 

hots ‘Sonn indi rosramtee ner bond 

‘But that isn't all. My 

‘Courvesointuentnoloy- 


‘pent Service Eamineerine 
Consulting Servise, Bice 


shee, Elect the Ad far yo. Do take so 


chet 
Chicago Engineering Works 
Dept. 32, 2150 Lawrence Ave., Chicago 


ain bee Sie eee fa oes yen 


Sakon 
Sane 


rs 
The Cooke Trained Man is the Big Pay Man 


m2 


\EiioneyMaking Opportunities | 
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CHOOSE YOUR JOB! 


pata et 


ear bar 


concerns are after 
realize what a big field 


DO YOU frien? aubuiding 


engineering, or, manufacturing starts on 
paper. Single jobs require 
Thousands of drawings. The 
simplest things you use were 
drawn before they could be 
made; the tools you handles 
even the pipe you smoke. 
Brerything you see around you 
wos first a drawing. 
Here is your chance to take 
up drafting. You take my 
‘course right at home. I pro- 
vide all the equipment that’s required. We 
don't use books, but instruments. Draft 
ing is all done with tools. So it doesn't call 
for. “talent.”” Scores of engineering firms 
‘and manufacturers recruit their draftsmen 
from my classes. [haven't enough men 
‘now—and a busier season is coming. 


Mechanical or Electrical 
In Any Line, Drafting Comes First! 
Count the ads for draftsmen wanted com- 
pared with all other trades: notice the pay 
they mention; sce the inducements they 
Every workman must. understand 
Grawings, It's as easy to learn to make 
them as to read them, And the man who 
‘ean daft is theman who makes important 
‘money-—his weekly envelope is often big- 
fer than a whole month’spay of the fellow 
‘who gets those drawings to follow! 
‘There's big money in drafting. Make no 
mistake about that! My former students 
are getting all the way from $250 a month 
a juniors, to $833, a month as chiefs. 


Were oecome a 


Follow the line of work you like, but 
earn the right end. It’s draftsmen all 
Read the papers! 


Seyeticatetie tremendous Sd of Oralvog 
before i decide on any line of work, or 
career. ial fits in with almost any kind 
of work you can thinkof—it’s 
the most interesting part of 
AYR, ons mechanical eiettnca. or 
Sy corte 
te {ng commands big pay. 
Note thisz()<% 
ewet trained men could fill any po- 
SEAS thon fa the newspaper ads 
iaiiticie Fepruduced atuve-are bol 
Inger poaitions-asd bet- 
positions—today. You could answer 
thre’ of those ads Your Second month with 
Dobe, "Think it over! ‘You needn't decide 
pow, bot get your name in at once for Uns 
free offer! Clip coupon, and mail 
Tent Levene ni yal. You 
Saige 
[csr DRAFTAIAN DoE 


Lawrence Ave, Chicago, H 


opbncrnod 


How to Fit Piston Rings 


Looking at th from the man 
ufacturer's standpoint, it is desirabl 
to turn out rings that will Hie in a cited 
and thus conform to the eylinder. It 
is possible to buy any number of makes 
of rings that will lie properly in a eyl- 


inder with a true bore. On the other 
it is possible to get rings thut 
Jchave as indicated hy Mr. Maxwell 
en the thing to dois to pen th 
“There are many things that ean hap 
pen when an amateur or even the 


ge rep mpts to peen a 
ring. “He can twist it, warp it, strain it 
‘or even break it, For this reas 

make a practice of Ia 


indler without any hand p 
may be thy 


nose tool. This leaves edges on th 
ring, which wear rapidly in service aad 
thus have a self-seatin 


knew that 
1 tried to 
pevled the extra 


also a lot of patience. When 
the job was al, however, it hat 
compression! After eight years it still 
compression in each cylinder. 
‘The casting from which these rings 


made was about Ni in. larger 
iameter than the bore of the engin 
and there was a decided expats 
Pressure when they were installed. 
As this ina subject that can be approached 
from many different viewpoints, the 
or of the Better Shop Methods Department 
will be glad to hear from readere who hate 
made a rpecialty of fitting piston rings and 
wish fo comment on the suggestions ginen by 
Mr, Maziell and Mr. Kuna, 


Lathe Bed for Balancing 


Tieseptt seen be 
leveled very carefully 

are kept free from 
available a good place t 
Shafts, flywheel assemblies, grinding 
wheels, or other parts that must revolve 
without vibration —G. AL. 


Valance crank 


rien Moe Maing, Oppercmnites aM ™ 


send you 
4 Costly 
Electrical 
Outfits! 


2 


Electrical 


Home Training 
Now Backed with FREE JOB SERVICE 


You can yet ready with 


its 


Buniap Job-Method training 
1.—hecause it’s complete Small Monthly Payment 


2.—because prepared by 23 
noted Engineers 


Get My JOB AND RAISE 
Offer—Quick! 


7 


AMERICAN SCHOOL, Dept. E-275 


Dretel Ave. & Sith St, Chicago 
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‘own | PIMoneynMalcing Opportunities a ns 


at home for a 
well-paid drafting job! 


will make this con- 
| ne with you: 


& 
Get My Job a: 


backed with nation-wide 


FREE JOB-SERVICE 


ba iGEeEMaing A remem 


FoR THE Hoste MAIL ORDER BUSINESS PATENT ATTORNEYS 


I aE | Seo ee | es 
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PRINTING AND ENGRAVING 
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Dorit Pay Me a Cent 


If 1Cant Give You 


a Magnetic Personality 
~5 Days FREE Proof! 


‘O matter how lacking you are in 
qualities of leadership, nom: 
ter how colorless, timid, unsuccessful 
and discouraged you’ may be, I 
GUARANTEE to so magnetize your 
personality that your whole life will 
be completely transformed! 
Lean give you poise that banishes 


self-conseiousness, 
charm that makes 
you irresistibly popu- 
lar, personal power 


that will indelibly in- 
fluence the minds of 
others and amaze 
your friends. 

>t make you a fase 
inating force in social 
life, a poweriul, dy 
namie, commanding 
figure in your profes 
jon, You'll become 
more popular, more 
prosperous, more 
gloriously successful 
than you ever 
dreamed possible! 

Let me send you 
the proof—absolutely 
free! If within 5 days 
you do not experience 
fa decided change in 
four personality, if you do*not find. 
Yourself making new friends with ease 
if you do not discover yourself 
already on the way to social popu 
larity, business success and personal 
Jeadership—just say so. Tell me my 
principle of personal magnetism can’t 
do every single thing that I said it 
would do, And you won't owe me 
one penny 


Whatis Personal Magnetism 

What is this marvelous force that 
raises the sick to glowing, 
health, the timid to a new confident 
personality, the unsuccessful to posi 
tions of wealth and astonishing 
powet? 


You hav 


i Ru doo 


it—everyone has it— 
but not one person ina thousand knows 
how to use it! Tt is not a fad nor a 
theory. It is simply you, yourself— 
your manner—your own marvelous 


What 


personal force, released and magni 
fied a hundred fold in an amazingly 


‘entific way! More 
necessary than good looks. More 
valuable than money. For without 


is handcuffed! With- 


tor, no teacher, 10 
orator, no statesman 
can long hold his au- 
dience spellbound 
without this supreme- 
ly influential mag- 
netie force! 

Personal —Magnet- 
ism! How easy to re- 
lease it! How wonder 
ful its results! No lon, 
study or inconven 
ence. Not the slight- 
est self-denial, Just a 
simple, clear, age-old 
principle that taps the 
vast thought and 
power resources with= 


In. you, releases. the 
fall’ sweep of your 
magnetic potentiali- 
ties and makes you al- 
most a new person 
from what you were 
before 


Personal Magnetism is not hypno- 
tism. Hypnotism deadens,  M. 
netism awakens, inspires, uplifts 
Personal: Magnetism is not electric- 
It is like electricity in one way 
jot see it, you can 
rtling effects, For the 
moment you release your Personal 
Magnetism you feel a new surge of 
power within you. 

You gain comp 
You become al 


You lose all fear. 
te self-confidence, 
ost over night the 
confident, dominant, successful per- 
sonality you were intended to be— 
so fascinating that people are drawn 
to you as irresistibly as steel is drawn 
toa magnet! 


‘The Facts Are Free 


fundamental principles 
Magnetism have been pe 


old embossed. Ts scope isa 
fa, ¢ 


i, ower" ao 
sonality” ‘are only afew of the mibjes 
Scvered in this amazing book. "A. may 
cnt book that tele 

Sate the may 

You com say a 
control others” You 


oe tinlgence | What Other 
eran themtone: | S07! 
Troughthisamazing | "lee beor goa 


a odd 
i 


‘dayr—or | Shaluabury ts 


Fam dad that 1 
dare ag tat 
ion. 


sritte Fectons 
fave ral "me trom 


nat 


Phere "te nothing 
eter 


‘own personality. You 
send"no money with 
on you pty 
noC.O.D. Youge | « 
book frst If you 
aren't stirred and de 
Tighted in the § days! 
ero, return it 
Otherwise 
33°F ful payment 
the sole 
‘ou do not pay unless you are abe 
ely delighted. Nnd then only $3. 
‘You simply can't delay 
the coupon, NOW, 


Ralston University Press 
MERIDEN, CONN. 
Dept. 


Sty el ot tive 
wp what Bhan 
He tae ie fr 


Chip ‘and’ mail 


RALSTON UNIVERSITY PRESS, 
Dept. MB, Meriden, Conn. 
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“Slasher Ta, Te a 
‘Seng gull mums 


rom  TIMGmeg UManeingy ef 


"35010250 a week 


IN WORK THAT IS 
AL ROMANCE 


FREE 
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Fifty Years a Coal Miner 
(Continnet frm me 1 

time, s0 there's little fuss made about 

them. 
“It's care that's needed in dealing with 
gas. In the old days many a miner went 
into a heading that he'd left safe enough 
the night before, and had his life snuffed 
‘out the moment the naked flame of his 
lamp came into contact with the explo- 
sive gas that had worked free from the 
coal during the night. 


Fisks of mining. 

“Speaking of gas reminds me of my 
old friend, Joe Slatter, Joc was the most 
careful miner I've ever kuown, and he was 
afraid of fire damp—he'd been ia a big 
i where a dozen lives were lost, 


And be was an expert miner, and earned 
good money, so what should he do, after 
he'd got his house paid for, but buy him- 


self an automobile. 


the garage he'd built 
ere sat poor Joe in his 
‘automobile—stone dead.” 


t afraid of —fire 
t 

‘teal it that, 
but.« chemist once told me that the 
fire damp and 


pipe ofan automobiles the names they're 

David Jones flashed his lamp on a 
stout board door, pulled it open, and 
stepped through. We went through a 
short, dark passage and stey 


hits roof supported by iron ‘rails 
placed girderwis 


"continued David. 
we than gas. ‘There's grim death 
hanging over your head every minute 


trapped me in headings a 
half doen times. All you can dois 
to-sit Light and wait for them to mine in 
to vou. Ts a race hetween the resctle 
party and the amount of gus in the air you 
mist breathe. OF if the toot 
| comes right down ot 
ths call “out of Tack. 
From down the road came the clan 
of a bell and the flare 
then,” said David, 
With a rumble 


Squat electric locomotive hauling a string 
of ‘mine cars passed us 

Yes,” said David in answer to a 
(Contane o pe 131 
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Fifty Years a Coal Miner 


‘we still use some mules, but 
is driving them out of the 
in places where the gas is bad 
nough to make a spark dangerous we 
‘we comprosse-air loromotives,| Those 

loaded mine cars bound for the foot 
of te that, where they: wil bore om te 


nd it'sa quick trip up they'll make. We 
came down slow an 
the same wi 
hoisting, 
and that’s 
valor ean 
David turned briskly into a dark pas- 
A hundred feet farther on he turned 
ers’ lamps showed us two men 
ona breast of coal that gleaed 
restless lights. 
Gneof to men was hang sel Sa, 
the other swinging a sles 


jd old David 
feet thick, 


Ad hie : 
‘They're getting ready to put in a sho 
dynamite, "Now that 

requires 
there are three ways of fi 


© torch, becouse yo 
it will do to the fos 


ipscause they eu t 

"t go back far 
shots, C 

they're 


now 
After a little there came a dull ru 
od when David led the way back 

he ening the Noor vn covered thickly 


going to fire t 


th of jet-black coal, which, 


is washed into it by 
the surface, and forms a solid 


ts cave-ins, and makes it safe to 
‘out nearly all the coal in a lew 
We reached the shaft, aud old Da 
pulled the signal phinger and took his 
‘cage platform. 

T hope 


prev 


very dangerous business. I'l not deny 
that it has its risks—but what trade is 
free fiom them, then? For myself, I 
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Fifty Years a Coal Miner 
yrouldn’t trade jobs with President 
Coolidge himeet.” 


faded into nothing, 
cutched at us again. But 
‘not seem so. 


stood bleak against the gray sky. 
the last stage of he 
said. “There the coal is broki 
sorted into snes for the market. 

Tt still was rain 
with David Jones. 

“When you get to your hotel, thes 
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telling ef the nuccens of our student, 


he advised kindly, “be wise and get your 
im that | feet into some dry. socks and shoes. It's 
Pa 
ashe. 
mee 
Said 

him swiftly back into the earth 
artes 


re Saves Gas for Airships 
"tert VO professors of chemistry in the 
Sig [Ti netraty at neni clam wo have 
solved the problem of fiying and land- 
imach loner a>y going to walt beiore | ing airships without releasing the gas, 
2 hehe sep that wil ete 'Fou'alvancrment | Where hydrogen gas is used, this blowing 
it 19 mark and malt chia | off process is dangerous; and where ships 
x i Carew. | use helium, it is expensive. By the new 
tiny thie ig wait a prar‘ec Bre Jeu and’ then | method the gas with which the airship is 
oe inflated is heated electrically. The gas thus 
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the same flight. 
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nese dioxide ground 
up with powdered carbon, You have to 
tise the best grade of material and grind 
it just right to get good results. 

‘There is another funny thing about dry 
cell batteries. For years people have been 
insisting on testing dry cells with an 
ampere meter. ‘The dealer snaps the 
meter on the battery and when the hand 
goes around to 25 amperes or so, the 
customer admits that the cell is a good 
ne, As a matter of fact. the amount of 


Pip acta Monson 


fa high ampere meter reading, but the 
trick is to make “em so that they will 
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He Made Himself Strong 


(Co 


uel from page 19) 
finder. He worked out 


body, but the internal muscles 
port the walls of the chest and 
t and other vital organs ent 

tthe strain of strenuous 
these exere 


practise today are simply modern ver- 
is and variations of the science that 


‘on to the rest of us some 30 years ago, 


ANDOW 


nce said that he expected 
d years, and to be 
he reached the 


‘century mark, was cut short in 

his fifty-eighth year was due perhaps 

his overabundatice of vigor and his co 
catl 


His 
he 


‘experience I 
worked. Bef 


At the end of a few months 
nt had increased to 165 pounds 
myself able to lift a 100- 


pound ‘above my head with 
“My plan is so simple a child can 

understand it,” Sandow would say. But 

in promising tha 

equal hire it a 


important conditions. First of all, he 

necessary to possess a 
ion to grow strong. In his own, 
ted to a 
was not to be'denied. As a 
n Konigsberg. Prussia, he abandoned 
If to sports an 


father forbade him to go. 
the youth would steal 
id_ the wrestlers’ 


‘strength with the strongest. 
in a final q 
his money allowance, the young Sandow’s 
ambitions remained tnshaken, even when 
he felt the pinch of poverty. ‘Already his 
‘assets in life were a trained body, m 
to almost perfect proportions, skill as an 
athlete, and unusual strength. He turned 
(Continual pre 135) 


‘And when, 
rel, his strict parent cut off 
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He Made Himself Strong 
(Contnae rom page 15 

to the cireus and theater for a livelihood, 

traveling from town to town through 
Belgium and Holland. 

‘Ouce, in Amsterdam, he found him- 

self penniless and without a job. 

ed everything he owned of value. 


Thome at his 


\ THE emergency Sandow hit upon an 
igenious but desperate scheme tomake 


‘on which the Dutch y 

were accustomed to test their muscles, 
Enlisting the confidence of a eabman, 
from whom he borrowed enough small 


cchange to insert in the slot machines, 


Sandow drove through the streets in the 


dead of night, from one machine to 
another: and éach machine in turn he 


wrecked with a single pull on the handle! 
‘The whole city was aroused, and a 

reward was offered for the capture of the 
“hand of vandals” whose combined 
strength was believed to have been 
¢ for the outrage. When, on 

night, Sandow was arrested 
with the cabman on suspicion, and con- 


single handed, the police laughed in his 
face. Only’ ‘when he. demonstrated. hie 
great strength by laying low one of the 
biggest town constables was he able to 
convince them. Immediately he became 
1a hero, and a theater owner who at first 
hhad refused him a job signed him up for 


a Jong engagement. 


i, was mounting the st 
classroom when Sandow suddenly seizes 
‘man’s legs, and lifting him as he 
da child, set him down again beside 
him. Sandow got the job. 


ANOTHER requisite, besides determi. 
‘nation, which Sandow laid down for 
the man who would grow strong, is con- 


100 times 
some object 
le good. I 


they respond, there 
development.’ 


sitting down read- 
J keep his muscles 
Tt was to teach the 


smb-bell spring grip 
that required the user to give attention 
to movements of hands and fingers while 
exercising other muscles of the body. 

clastic exerciser that many of us have 


= ser ‘a 
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He Made Himself Strong 


hung on the wall in our 


concentration on the de 
particular sets of muscles. 


weak, and going straight to work 
bringing that particular part up to the 
standard of your best feature: for there 


is a best feature in every man, as there is 
also a worst. Knowing your weakness, 
the secret is to concentrate your 
and energies on that weakness with a view 
to correcting i 

From the time he was a boy 
ndlow never ceaserl to be fa 
the study of the body. At the U 
of Gottingen, and later in Brussels he 
in anatomy, And it was his 
edge of his bones and muscles, 
power that 


worldwide fame al 
is great _opport 
Westminster Royal 


man in the world. 
nging £500 stake 
ay. man who could duplicate his 
At this time, Sandow had gained 
considerable success on the Continent 
In Rome, he had attracted the attention 
of King Humbert by his performances, 
led the defeat of the noted 
wrestler Bartoletti, In Milan, he 
had opposed three wrestlers in one mutch 
had vanquished them all. ‘Thus far, 
sof strength had bee 
mostly to weight lifting and wrestling. 


sportsmen. For he knew himself. He 
knew what his mighty sinews could do if 
put to the test. He called them into play 

great chest 


performance of Samson, 
few of his own in weight lifting that 
baffled ‘man on earth.” 

Fro eputation 
was assured. began a series of exhi- 
hitions in England, Scotland, and finally 
in America, And everywhere he was 
idolized. 

‘No doubt many of y 


1. Perhaps you recall how 
would lift above his head with one hand 
huge dumb-b 
ne in each sphere, or how he would 


“ies in knowing just where | 


and PASCINATING! Tt pays 
tank FN OR 
M OF COLLEGES nearest you 


HART MFG. CO. 
2 Doge, Bel RT 


Head ae eee: 
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“There's , One M Man 
We're Going to Keep” 


“Ba Wilson, there, Is one of the most 
ambitioua men inthe plant, Pndtice' tat 


Benever foots away his spar 
Rudles his Taternationa! 
Schools course every chance 


sateen fe 
Bitar ob iene bd yatta et 
Piairin We eartier ae 


‘I'm going to give him Tom's job at 
Tnttsalay ind of tase 
large fig’ the ih 


Have You AN INVENTION? 


Ifso the WORLD PROGRE: 


‘COLEMAN, 
Ota G Street NW, Washinton. Dee 


He Made Himself Strong 
(Contin from rs 120) 
balance three horses standing on a plank 
‘on his chest, or how he would lift a 300- 
pound weight with his little finger. 


But other events, never to be forgotten, 
were the receptions held in the theater 
after his regular performances, or in aris- 
tocratic mansions, attended by men and 


Thay were tone ree estore of ha 
Creation, and it pleased. hint to exhibit 
s handsome figure vet 


WOULD pass quickly from one 
Batt onli ang aly 
another idiot och tn tare ta tak 
biceps or sound the depths of his great 


minscle-armored chest. 
You may think my muscles are always 
ld say to one of the ladies. 


feel my arm now.” She would clasp, 
ly gloved hands around his 

arm and would express 

the flesh quite soft.” 


hard as steel. 
Tf Sandow was proud of his strength. he 
was not lacking in courage. One of the 
most amazing things I ever saw him do 
‘San Francisco in 1895 after 
‘we had formed partnership in which I 
did the publicity work, and he the weight 
lifting. ‘There was an animal show in 
town, and we arranged to stage a fight 
between Sandow and a 
teat T erected on Market Stret.— The 
night before the event a trainer who 
centered the lion's eage was torn to pieces. 
and so you can imagine the size of the 
sroradthetoune tothe show the nest 
we place was packed when. just as the 
Yion was being transferred in a wooden 
box from a wagon to the tent, the beast | 
escaped. Every showman not engaged 
instantly grabber tent stakes and clubs 
forming a line of defense to keep the lion | 
from rushing into the main tent and | 
causing a panic. 


Je 


dow came along. With- 
walked right up to 
by the throat, and 


stepped into the eage for the 
the lion gave one look at hi 
turned about and 

sawdust. . It 
picked it ‘up 
around the cage. 


ig fight 
then 


“People who eat only hy rule are 
foolish,” he once said. “They go 
what they call train 

when it comes to 
hardly stand up. ‘Then 
which is the most starved 
goes under. I do nothing 
drink what I like, I eat what I like, I 
smoke all I 


it is not to excess.” | 


toe 
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MY PATENT 


Protect Your Ideas 
Take the First Step Today—csin 


If you have a useful, practical, novel ides for any new article or for an improvement on an old one, 
should communicate with a competent Registered Patent Attorney AT ONCE.” Every year thousands of 
spel Patent 


. Frequently two oF more a 
feven though the inventors may, 


live in di 


Tn such a ease, the burden of proof rests upon the la 
ication sometimes mean the loss of a patent, 
‘coupon below. 


‘application filed. Delays of even a few the 


Tose no time, Get in touch with me at once by mailing tl 


No Charge for Information 
on How to Proceed 


Strict Secrecy Preserved 
Write Me in Confidence 


‘The books shown here contain valuable information relating to 
patent procedure that every inventor should have. And with 
{them I ‘will also send you my "Record of Invention” form, on 
which you can aketch your idea and establish its date before « 
Sitges. Such evidence may later prove valuable to you, Simply 
ail the coupon and I will send you the books, and the “ Record 
of Invention’ form, together with detailed information on how to 
proceed and the costs involved. [Do this NOW. No need to lose 
‘minute's time. The coupon will bring you complete informa- 
jon entirely without charge or obligation. 


Prompt—Careful 
Efficient Service 


‘This lang, experienced organization devotes its entire time 
and attaniion to patent snd trademark caren.” Our offers 
tre diectly across the street from the U. 5. Patent Office. 
‘We understand the technicalities of patent law. We know 
the rules and requirements of the Patent Office. We can 
proceed in the quickest, afeat and best way’ in preparing 
Enapplication fora patent covering your iden. Our success 
has been built on the strength of careful, efficient. satin 


All communications, sketches, d 
fare held in strictest confidence i 

fireproof files, which are accessible only to 
authorized members of my staff. Feel free to 
write me fully and frankly. Your ease will 
have my personal attention. It is probable 
that Ican help you. Highest references. But 
FIRST—clip the coupon and get my free 
books. De THAT right now. 


Mail this Coupon WOW 


§ CLARENCE A. O'BRIEN 
Registered Patent Attorne: 
3 594 Security Saving & Commercial Bank Bldg., 
4 Washington, D.C. 
factory service to inventors and trademark owners located Please send me your free books, “How to Obtain a Patent,” 
in every state in the Union. and “Invention and Industry,” together with your “Record of 
I Invention” form without any cost or obligation on my part. 


Clarence A. O’Brien | 


Registered Patent Attorney 1 Name 
Member of Bar of; Supreme Court af the United 1 
Bthteg: Court of Appeaiay District of Columblay occa 


1 
1 
Umportant: Write or Print name clearly) 1 
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TRADE-MARKS 
DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 
Aociated since 1846 with the Scewsific American 


522 SCIENTIFIC AMERICAN BLDG. 
Washington, D. C 
664 HOBART BUILDING 
‘Sam Prancice, Cal 


683 WOOLWORTH BUILDING 
‘New York Gity 
1311 TOWER BUILDING 
Chrcage, Uh 
519 VAN NUYS BUILDING 
Las Angile, Cal 


pe 


Books and Information on Patents 
and Trade Marks By Request. 
Associates in All Foreign Countries, 


U.S. 4 PATENTS 


OFOR . 
NO THIS PA) 


RICHARD B. OWEN 
Patent Lawyer 


6 Owen Building, Ws 


‘DOBy Park ake 


TRADE =MARKS 


REGISTERED 


NVENTORS your ioe 
YOUR IDEAS 
Send for our Guide Book, HOW TO GET A PATENT, 
and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. nd model or sketch and description 
of your invention for Inspec —— 
tion and Instructions Free. |” 
Terms Reasonable. Best Ref- | “oo 
erences. 


RANDOLPH & CO.; 
Dept.130, Washington, D.C. jor: 


$1000 in Cash Awarded 
(Continued from pare 58) 
rugin two, B—The artist has drawn the 
bus bars that should connect the cells of 
the battery. in series, in such a way that 
each cell will be short-circuited. 


Additional Prize-Winners 
FIVE PRIZES—$10 EACH 


MED at Wainer’ New Orleans, La 
SIXTY PRIZES—§5 EACH 


fechie Amen, Fors Wane, 3nd 
Bani BS ogy ries Ono 


Pal Berns Baltimore, 
‘Mrs. Gharies G. Baoth, Toles, Ohio 


madman, Or 
ro ae wis 

ECL Kavoer, Pde 

Rib. 

5 Nemo Rn amr 

Martin K- Kiein, Glene Falls, N- Ye 


‘on 
ier, Orange, N. J. 
TRldewel, Hectic, V 
‘ore 


What Stories Do You Like 
Best in This Issue ? 


vice of the stories inthis 
as follows: 


I do not like: 
Why? 
Name 
Address. 


Washington, D.C, Ofice 


Victor Bide. 


TRADE-MARKS| 
COPYRIGHTS 


OUR OFFER: 


Your first step 

P Vefore disclosing an invention the i 
should write for our blank form “RE 
OF INVENTION.” This should be sign 
witnessed and returned to us together 
model or sketch and description of th 
vention for INSPECTION and INSTRI 
TIONS. 

NO CHARGE FOR THE ABOVE INFORMATION 


Our Four Books Mailed 


Free to Inventors 
(Our Mlustrated Guide Book 


HOW TO OBTAIN A PATENT 
Contains full instructions regarding U. S. 
ZD Patents. Our Methods, Terms, and ‘109 
Mechanical Movements ‘illustrated and de- 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark 
Protection. Information regarding Trade- 
‘Marks and unfoir competition in trade, 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Coun- 
tries, and secure Foreign Patents in shortest 
time and at lowest cost. 


Progress of Invention 
Description of World’s Most Pressing Problems by 
Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY 
U SHOULD HAVE YOUR CASE MADE SPECIAL IN 


Yor 
OUR OFFICE to secure ndence 


and obtain early filin; ‘eo secure 
special preparation pant case send $25.00 on account 
with model or sketch and description of your invention. 


Highest References Prompt Attention Reasonable Terms 
VICTOR J. EVANS & CO., Patent a ttoeneye| 


‘San Francisco, Cal, Offco 
‘Stlte 1010 Hobart Bide. 
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Great Inventors 
Now Teach You 


How to Invent 


Edison Says Invention is 
a Science and should be 
taught as a Profession 


‘rant Blind Iwek= 


Raymond P, Yates 


Learn at Home 
in Spare Tim 


Hitherto, ew to w 
peluipie a Tovutlon Yor Mal, 
frontal inventor Koown a 


thee 


FREE 


lr 
Hetcnatne “Host” witb 
oul Yer 
free distribution, "Welte ‘your name 
$a the coaton below tor deol a posk 
‘There’ na cont of ligation 


BUREAU OF INVENTIVE 
SCIENCE 


aune 
ABbreaescsssvegsstovensis i 


Gy. soe Staten 


World’s Strangest Firemen 
(Continuet from page 20) 
told me, “are quite common. This hap- 
pens when a building near one that 
burning, gets so hot that the wood in it 
becomes ‘carbonized and bursts into 
flame, even when no spark or fire has 
contact with it, Woodwork too 
radiator will sometimes dry out, 
1e carbonized a1 fi 
fireproof bui 


“ QPONTANEOUS combustion fres re. 
main the moat surprising, It ses 

to most persons that these leap from 
nothing. They are caused by the gradual 
oxidization of animal or vegetable oils in 
restricted space where there is not sufi- 
cient circulation of air to carry the heat 
away. One man, for instance, bad 
We lose under tarwag in his base 
ment garage, where he kept oily rags 
‘The walls and ceiling were covered with 
thick plaster, the floor with concrete— 
absolutely fireproof, he thought. Imagine 
his surprise ‘one day when. he opened 
the door and found the interior « mass of 
flames.” The rags had ignited of them- 
Have you heard of the nurse who was 
tient with severe burns? 

body” she covered him 
with blankets. A’ victim of 
ous combustion, he came to @ 


candy factory in 
i neous fre. It 
seemed to origi «pile of a peanut 
skins: not shells, but the thin red ut skins, 
‘That didn’t seem possible,even to us, but 
westigation showed that particles of 
als sticking to the skin amou 
the aggregate to a quantity of 
‘was quite probable that the skin 
ited spontaneously. 


gn cause 
“To prevent 
he hardest work 


British Wireless Planes 
HE first stage of success with wire- 
less controlled airplanes is said to 
in England 


these tests, but an accident revealed the 
secret. ‘The tests were made near an 
uth coast, but the 
inhabitants of the town never suspected 
that the planes they saw flying over th 
sea carried no men 


and climb and dive. 
rising number of 
stunts, and perform complicated man- 


Med Read 


ms toes 


f ‘Tey thin to be 
UV rdf Rupture 
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500 QTS. OF 
FIRE GAS 
FROM 


t, the ideal way to put out 
fires quickly, has been discovered. 
This is a new fire gun, that shoots a 
chemical more than 25 feet without 
pumping, And this chemical coming 
in contact with fire creates a gas of 
more than 500 times the original 
volume. This gas smothers out fires 
instantly by shutting off the air. 
It puts out celluloid, gasoline, kero- 
sene fires that water only makes 
worse, Absolutely stainless toclothes, 
harmless to people. Inexpensive. 
Always ready, Absolutely necessary 
for cars and homes, farms, garages, 
factories, schools, etc. Write at 
‘once for low price introductory offer 
to the Weldon Manufacturing Com- 
pany, Dept. B-6, Grand Rapids, 
Michigan, Agents or spare-time 
workers interested in making up to 
$25 a day should write immediately 
for sales plan.—Adv. 


akin can be 
icky cleared 

‘of Pimples, Black 
Acne Broptions on 


See Cash Prize Offer on Page 4 
in front advertising section 
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The Dumbest Genius 
(Contingel from page 88) 
ranks lo 


‘The experiment with the 


bundle of eggs and the cork pellet has 
already de 
the spider will 


iss her aim when trying 
to deposit her eges in her half-finished 
nest. Tt would seem certain that she 
must have seen them fall to the ground, 
hut she continues laboriously to finish 
the nest and seal it up carefully. 


put her ia a 
cage, where there was plenty of earth. If 
he started a burrow for her, she would 
complete it and make a perfect home. 

i he left the ground untouched, the 
wos pi c, rather 


than start a burrow. Fabre’s interpreta 
tion of this was that the spider being 
accustomed to building but one burrow i 
her lifetime, would not build au 


‘even though her st 
death. Whes 


retrace 
rt the process all over 


again, 
Many of the spider's actions can per- 


it. She has 


haps be traced to poor e; 
to do her 


eight eyes, but they see 


Tittle good, 
‘They a 
of one la 
‘There are es 

jider can probably discera only motion, 
form, and perhaps color. 

‘There is little doubt that a spider 


hears, but how still remains a mystery 
As for sense of smell, careful experiments 
have indicated that'the spider can dis- 
tinguish between odors. The sense of 
touch, of course. is developed very highly 
Her sense of taste has never been det 


ESIDES these five senses, the spider 
have a sixth sense—a sense 


detection. 

‘One species, i 
of the Pacific, m 
‘rawling around on the rock and. coral 
reefs. But when the tide rises, you search 
for them in vain. Where have they gone? 
The i h 
spider, when the 
takes refuge in a crevice and spins over 
her retreat a sheet of silk, impervious to 
water, Here she lies in safety with a sup- 
ply of ebb tide exposes the site 
‘gain to the sun. 

Despite all we know about the spider, 
she is still much of a mystery. 

Cana : 
That is st 


In any intelligence test the spider | 
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of Radio Bargains! 


Write for Catalog Today 
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Ceido this wn. TRAINED Auto Aten Are Wanted! Yu's 


ectrician and Bara Big Money. 
iy inclined come to Detgait how to the Old Reliable” Michigan Stat 


fare mcehanies 


Learn Autos in Detroit 


Foahlons 


Michigan, State Automobile 
Sh huts balan. 


School 
* ateheese 


spertence not necsasary. If yOu 


THE HEART OF 
THE INDUSTRY 
snc 


Daralt the 
 icees yout canes 40 beter 


MICHIGAN STATE AUTOMOBILE SCHOOL, 
S82 Auto Bullding, Detrol 


ingineers en, 
Machinists, Electricians, 
‘and engineer students. &, 


Eight valuable,  up-to- 2 

date Guides. treating on 

fhe theory and practice -e—— 
of aodern Roeineeniag i ~N 


is bran 


the big Prize Offer on 


SE. page 4 of this issue 
PATENTS 


‘Trade-marks, Copyrights, Patent Litigation, 
Handbook with ilustrations, toomechanical 
movements, Seat free on request. 


ALBERT E. DIETERICH 


ats tog Smear Lae 
ir doce 


It May-Pay You to 
Burn Oil 


this item to suit the rate you are paying 
the lowatt hour ace by 
roaring noise produced 

bumer, combined with the h 
the electric motor blowe 
deserves, careful ‘con 
most objectionable, of course, to persons. 
tf a highesteung, temperamental ise 
position. ‘The construe h 

and location of the heating plant i 
tion to the iv 
govern the disturbis 


t content, oil occupies 
Tess space than coal 
nt leas weight, Tt ean 
be stored at a distance from the furnace, 
releasing considerable cellar space 


‘connection with oil burners. However, 
reliable manufacturers of equipme 
hurning oll have incorporated safety 
dlevices in their product to such, an ex 
tent. that jon is rated 
nearly as 
Tis well to avoid any 
paratus that has 


burning. ap- 
approved by 


Underwi 
The ma 
fuel for home hi 
result in a great 
grades of 
Probable, therefore, that the pri 


Oil will inerease faster than the p 
coalesce Ua pr 

quivalent, as far as the home owner's 

poeketbook is concerned, to more than a 

Hata a tn increase in ibe cost of coal 

under any conside 

persuade you to 

‘outfit fitted 


for oil. Equipments 
id marketed with a 
0-gallon tank placed in the cellar, 


cil is equal to less than a half 
ton of coal, and no home owner would 
be satisfied with a half-ton coalh 
Insist on a large tank buried beneath the 
‘ground outside of the house. ‘This cuts 
the fire risk and makes it possible to have 
‘enough oil to heat your house for mai 

months. Tt also enables you to, take 
advantage of the price fluctiiations in the 
cost of fuel oil. | Nearly all the larger 
cities have regulations covering oil burning 
installations that will tell you what to do, 


The Technical Editor of POPULAR 
SCIENCE MONTHLY will be glad to 
‘anawer questions from readers concern 
ing oil burning installations. If you 
write for information, be sure to give 
the fullest possible details about your 
prosent heating system, the size of the 
house, and the type of construction 
Letters may be addressed to the Editor, 
Popular Science Monthly, 250 Fourth 
‘Avenue, New York Cit 


Radio “Fading” Persists 
MERELY increasing the power of 
radio broadcasting station wll not 
prevent the signals from exhibiting the 
Phenomenon known as “fading.” ‘This is 
the conclusion reached by the U.S. Bureau 
of Standards as the result of recent tests. 
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Does Your Car Fit 
Your Purse? 


(Continued fram wage 8 


vile smelling pipe. “That's 
way to tell a fellow to economize! Still 
lots of men would rather ride fifty 
na heavy car than a hundred in a light 
one, Tell you what, though, Baldwin, 
you can economize right now by di 
‘most of the repair work on this ear your- 
‘You are right handy with tools and 
I've got more work than I can handle 
show. In fact, I really couldn't get at 
‘your car till next week.” 


“Thanks for the advice, 
the boat home and make a start tonight, 
Baldwin more cheerful 


replied Joe, pulling 
“Of ‘course there 
is worked out to 


‘out his notebo 
have been a lot 
keep auto records 
ut s0 complie 

ough 


‘any complicated forms, an 
it just as complete as 

* Take one page 
label the colin 


tube vuleanived, oF any repair work done, 
n the miles your speedometer 
on cost of the gas 
ow are apending, 

tance, suppose you 
‘While the gus is 


‘Toe paused to catch his breath, 
put those down on my regular 


auto lon pa ered Joo. “I use 
her page and jot down each 
item as T pay he dateand the 


cer reading, That appli. to 
everything except - depreciat 

can't tell what deprec 

‘until you have sold or ji 


travel, but that 
‘and run the ear 
TE you sell i 


leit still is useful, 
must charge up against 
wwe driven will depend on. 
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Learn DRAFTING 


This Easy Professional Way! 


You Can! From $50 to Over $200 a Week 
Now Being Paid to Drafesmen. Join 
the Contented, Big- 
fession.. Most Pract 
Authoritative Course Ever Devised 

You In a Few Short Months — 


ve 
We 


foo 


‘and 
tractors. are in erying ‘need ‘of skilled 
draftsinen. ore has. the de- 

«In the ast 
‘Year alone there appeared over 100,000, 
fads in newspapers calling for the services 
of "trained ‘draftsinen. 


Most “recent graduates 
‘ld three months after 
training, started o 


valine 
oy 
intained 
inthe drat 


he price another gradue 
ate states he received for his work. 
‘The Columbia School of Drafting has 
mare nuccesaful graduates holding oven big- 
iy drafting positions then wny other achaok 
pecializing in teaching drafting by mail! 


yg ee Reel 
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Send for Free Book 
We wast tol you atest 


tigned to prepare you for practi 
salary posltion aya Mechastea, 
tion OF Eletrical Draftamnan. 


Earn While Learning me 
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salary, dear” 
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Lit ee Yates yeeun er 
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See 
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FREE TRIAL 


$100 i in Prizes 


See Cash Prize Offer on Page 4 
in front advertising section 


Does Your Car Fit 
‘Your Purse? 
(Continued from pave 147) 


what you get for the car when you sell 
and that, in turn, is dependent on the 
condition of the secondhand market, 
“Mechanical depreciation—the actual 
‘wearing out of the parts of the machine— 
also depends toa large extent on how eare- 
fully you use it, I mentioned a few min- 
tutes ago that your car would be worn out 
‘years, figuring 80,000 miles of use 
‘during that time. That estimate is based 
‘on just ordinary care, With extra care, 
you may be able to more than double 
that mileage before the car is ready for 
the junk pile, 


ithe 
+ does it help you 
just to put down the 


‘can get the real facts in the case any time 
‘you want them, Just add up the column 


‘can tell pretty 
‘when your car needs repairs, 

“If, for instance, you notice a sudden 
falling off of two miles to the gallon that 
You can't account for by a cold spell or 
lots of short runs, you can be pretty ere 
sure that something neu attention, 
discovered a worn out rear axle ening 
that way-—or rather Gus did it for me. 
noticed that Twas not getting the full 
number of miles to the gallon, and Gus 
found that the bearing had worn so that 
itlet the brake band up where it was rub- 
bing against the brake shoe, 


NOTHER time I noticed that the 
‘motor was using less oil than usual. 
‘That scemed funny to me, #0 Gus looked 
into it and found a small’ piece of brake 
band had come off and partly’ clogged 
up the oil pipe. Enough oil got through 
to keep the motor from heating up, but if 
Thadn’t found it in time, the lack of oil 
would have raised hob with the motor. 
“T'm convinced, all right,” said Bald- 
out his own notebook and 
‘over to find a couple of blank 
never spend another cent on 
this bus without entering it in my log, 
you cam bet on that, Well, I guess Yd 
etter be running along now. I'm goi 
le the motor first.” ae 
Say, Gus," said Joe after Baldwin had 


growled. “We've 

ant plenty of work now. Besides, the kid 
eee 

Hamp replied Joe with a twinkle 

im his eye. “That's a new one on me—a 

soft hearted guy in the garage business!” 
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They Laughed at Him 
(Continued fom page 29 
a “harmonic telegraph 
bby making use of sy 
he hope to achieve nny tea 
that is, to send half a dozen of so M 


garret above an electrical 
where Watson worked. 


OR months that exten 
the two 


telegraph, but never 
y quite able to make it he 

h dogged persist 
ted failure th 


a flat piece of steel 
to an electromag 
nthe: 


itch, 
break points were 
th i 


Prepare 
~ 


Now 


for Big Job in Sprin, by 
‘. raining in ‘the 


indore hat 


12 Weeks 
Greer Shops 


Bell, in 


Ng. 
One sweltering afternoon in June, 1875, 

vere hard at work in the h 
he criss fb of testing 

to be discouragingly: 
Watson was making the 

I was retun- 
by one, Al 
ters stopped 
it with his 
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id he rushed in excitedly from 
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ut the great 
verated “a cur- 
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‘They Laughed at Him 
rece an sia 
faint echo of the sound of tha vibrstieg 
spring. Bell's marvelously trained car 
had caught tent: ‘echo and had recognized 


‘That was the bith of the telephone. 
Tt was the kind of revelation that would 
have passed by any other man than Bell 
unnoticed. But he, trained and schooled 
in the intricacies of sound, recognized 
instantly that if the complex vibrations 
‘of one sound could be transmitted, speech, 
‘could be transmitted likewise. 


A ale ths Set wel ope 
one was built by Watson 
at Bell's direction. But when they tried 
it out “though it made 
strange noises, it wouldn't speak a word! 

‘There followed more days and nights of 
experiments, and it was not until 
‘months later—on March 10, 1876—that 
the telephone 


ata time to get there. 
“Z can hear you!” he yelled. “I can 


How Large Is an Electron? 
"HEN we consider that nobody ever 
has scen an atom because atoms 

are far too small to be seen through even 


ment of which the atom forms a part, we 
naturally reach the conclusion that elec- 
trons must be infinitesimally small. ‘The 
following. statements, upon scien 
tiffe calculations, may help to form a 
clearer conception of the size and weight 
The mame of el hat: passes i 
number of electrons t in 
‘one second through a conducting wire 
when an electric current of one ampere 
Gust about enough to feed two or three 
incandescent lamps) is sent through that 
wines i eonated at 8,000,000 0000, 
000,000, "Supposing that number, of 
electrons were spread out evenly and at 
regular intervals upon a plane surface 
allowing to each electron a space of 1 
square inch, the 
greater than the area of North America, 
In view of the fact that many billions of 
electrons could find room on a single 
square inch, the entire number of elec- 
trons could be placed, without crowdin 
surface of possibly a foot square. 
dr total weight would be not more 
than one-hundredth part of a milligram. 


Hookworm Spreads to Palestine 
‘ODERN methods of agriculture are 
‘blamed for the introduction of 
wokworm into the Holy Land. Doctor 
Felix of the Rothschild Hospital in 
Palestine, who found that about one out 
of every 12 workmen in the orange groves 
is affected by the disease, attributes it to 
the increased use of irrigation in the land. 
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Here Are Correct Answers to 
Questions on Page 56 
1. No. If anything they are more 
healthy.’ Prehistoric skeletons, as well as 
the mummies of the ancient Bgyptians, 
show that ancient’ men suffered. from 
many of the same diseases as we do. 
they swell 
he quicksilver in 
ermometer does this and the glass 
e and scale are merely devices that 
show us just how much the quicksilver 
has expanded, 
3. Because it is one of the few liquids 
will not freeze at the ord 


ut 40 degrees below zero, Fahreubeit, 
even quicksilver will freeze, Below thi 

liquid must be used, for ex- 
ample, alcohol, which freezes only at 
about 175 degrees below zero. 

4. Because it has no air and no water, 
at leat in liquid form, and because it isso 
cold. 

5, This is a device of nature to protect 
the delicate tissues underneath the skin 
while a new skin is being forme. Some 
watery serum from the blood seeps out 

nderneath the place where the skin was 
burned and lifts the dead skin away from 
the living tissue below. A new skin then 
forms underneath this water cushion, 

6, Because the little particles of smoke 
and dust in the air serve as something for 
the water molecules to condense on. Tt 
is easier for the molecules to get together 
nd form droplets if there are already a 
lot of sinall solid particles in the: 

7. By evaporating some of the water 

of it, But this cannot be done by heat 
ts This would give the milk pcooked 
taste, jer is evaporated by put- 
ting the milk in a vacuum where the water 
‘ean be boiled off without heating. 

Because sound travels faster and 
ther through the ground than through 
With your ear to the ground you can 


could de- 
ce far be- 


lines, 
No, It blooms muich more frequent- 
ly than this, though it sometimes happens 
that 25 oF 90 years will pass between two 
Ddloomings. 

10, Milk coutains millions of droplets 
of oil and fat. ‘These are lighter than wa- 
ter, but because they are so very sinall 
they float up in it only very slowly. When 
the milk stands a while, they do rise and 
make the cream. V Ik, 


When you churn 
all these droplets get together and mak 
the butter. 

11. Nearly five million cubic miles of 
it; enough to cover the entire United 
States with a layer of salt over a mile and 
a half thick 

12. Whales are not really fish. They are 
‘mammals and belong to the same group 
of animals that we do. They breathe ale 
and cannot breathe water. They have 
developed an ability to dive and to 
under water for some time, but they do 
so just as human divers do by increasing 
their lung capacity so that they ean take 
‘large amount of air at one breath. 
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Think how much a 
ed 


Know Your Car 


[NS2ITE of the size, weight, and power 
‘of an automobile, a small amount of 
dirt may put it completely out of com- 


mission. If dirt collects between the 
breaker points, for instance, it will pre- 
vent them from making contact and the 


until the dirt is. re- 


moved. Lodged in the spray jet of the 
carburetor, the dirt will spoil the mixture 
‘and the engine will stop at once, 


jowever, where a 
the form of hard 


yet the effec 
‘motorist often fails to diagnose the trou- 


is so peculiar that the 


ble proper! 
In all auto motors, carbon forms on the 
‘of the exhaust valves, 


ules and prevent the 
ng properly. ‘This happens only 
ed up fully 


stems of the valv 
‘A test of the motor compression by 


compress nders is raised 
enough, when the throttle is open, to 
force the valves to a seat. 

Scraping or burning out’ the carbon 
does not remedy the trouble, and the only 
way to cure it is to remo 
valves and after scraping off the hand 
scale on the stems with a dull knife, polish 
them with a bit of crocus cloth to hinder 
the formation of a new deposit. Aside 
from the poor economy that results when 
‘4 motor is allowed to run too cool, a low 


motor temperature increases the 
femount ef carbon deposited on the ex: 
haust valve stems. 


How Hot Is a Man's Hat? 


DURING a eat wave in Paris recently 
‘a group of scientists held an inv 
{gation to find out how hot hats were. The 
experiments were made at a temperature 
‘of 97° B. ‘The sporting cap was found to 
be hottest fall with aheat beneath it of 
98.6 degrees, ny was next at 
degrees, Feit hats showed only 86 de- 
grees and the stiff straw 79 degrees. ‘The 
panama won over all with only 77 de- 
grees—20 degrees cooler under the hat, 
than outside. 


Redwood Yields Small Fortune 


DR many years a huge redwood tree 

xy partially embedded in the sand of 
the seashore at Salem, Ore. Picnic parties 
built fires against the log. It was salvaged 
recently by a native, who estimates that 
he has cut $3000 worth of lumber from it, 
including $0 circular dining-table tops 
worth $75 each. Rings of the tree indi- 
cated that it was 527 years old, according 
to forestry experts. 
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‘A Tribe of Asiatic Indians | 


Immune to Snake Bites 
RGE shipments of snake venom 
from India led a curious English 

to ascertain how the 
tained, He went to the 
iderbunds at the mouth of the Ganges, 
sacred river of India. ‘There he dis- 
covered a whole tribe of most remarkable 


‘of Indian snakes, the cobra and the krait. 
e tribe are women, 
ous reptiles as free- | 


To the 
the snakes bite them again and again on 
their faces, but with no disastrous conse. 
quences, 

‘The 1 


able to resist th nous musi 


reed pipe or the gourd, ‘They go as near 
to the player as they can, then sway to the 
rhythm of the music, "The piper plays 
faster and faster, running up as high 
scale as he Can ina great burst of 


‘suddenly breaks off at the top 


walking up to it, the 
yea 
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Huge Meteorite from Greenland 
SHIP sailed into port at Aberd 
Scotland, recently bearing a stra 
mt sevet-ton rock said to be 
half « muillion dollars, Tt was a gigantic 


hagen, 
Kaul R 
North, a 


jetting it out and sending 
was too difficult task at that time, It 
took the united efforts of 170 dogs to drag 
it, as its great weight constantly broke 


through the ice. 
‘This meteorite is said to be the third 
the world. ‘The two bigger ones 


America and 
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Insulating Your House 


. But you probably know as 
much about that angle of the question 


space between them and the roof 

hoards above, when he ¥ 
apply. wall- 

ditional air 


you come over at the first co 
nt opportunity and help me 

much material to onder? 
Gorman, and received @ hearty 
promise. 


HEN Gorman went over to sce 

the attic the next afternoon—a Sat 
urday—he learned that, Marks already 
hhad found what insulating material the 
local lumber dealer carried and that both 
the roll insulation and the wallboard we 


‘studs so that little waste and not 
great deal of cutting would be nec 

“Ob, it is a clean, easy job, put 
these 


living where winters are severe can go 
ahead year after year burning nine, ts 
twelve tons of coal when 
ttle effort would eut down their 
imption to perhaps seven or 
itons—seven is all I burned last 


ith an exclamation of 


denly” stooped 
astonishment. 
hy, here's another reason you're 
wasting coal! Look at this! The opening 


FLOOR 


LATH AND PLASTER 
How 17 in.wide inalating strips are placed 
‘between Mor joists to divide mir space in wo 


between these studs seems to go all the 
‘way down to the first lor.” 

He picked a bent 20-penny nail off the 
wall plate and dropped it down. It 
seemed to fall a long way. 

“T'll bet it went down to the cellar,” 
he said. “That's the case in quite a few 
hhouses that have been built hastily or for 
speculation. The construction is such 
that the space between certain pairs of 
studs, that is, the upright members of the 
house frame, runs all the way fom the 
cellar to the attic and is open at both ends 
so that itis just like a chimney flue The 
heat from the cellar goes straight up Sato 
the attic. 

“Furthermore, ordinary plaster walls 
are quite porous, so that a good deal of 
heat is conducted through them into the 
‘open spaces and is carried briskly up into 
the attic. There ought to be firestopping 
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Txro THIS one brillant book of 280 pages have 
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discovered since Aristotle, the father of science, dissected 
a frog to sce what made its heart beat. 
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Stop Leaks! Repair BREAKS! 
dE Loose Parts Stay TIGHT! 


Insulating Your House 
to break up each of these spaces into com- 


partments, but, of course, You can't put 


ticta in now that the house bait. | | Sm0oth-On 


‘These openings, however, all should be No. 1 
closed with insulating material or Z 
‘of wood. Thick wallboard is good because | STPES lesks xd versie 


it can be cut so easily to fit. Convection 
will still take place, the ai up the 
inside or warmer surface and being com- 
pelled consequently to flow down the 
‘outside surface, when conduction to the 
tse wl take place, i 


races, raster, 
Buta water Jackets ete 
with ‘one simple applica 


they 
found that, as Gorman suspected, the 
construction at the sill j ove the 
foundation was such that the 

d excape 
‘no doubt, in certain places 
‘unimpeded passageway to the 
As they were going upstairs agai 
Gorman remarked that the cellar seemed 
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excavating because part of the dining- 

has no cellar under it.” 
Well, I hope he took some pai 
insulate the floor over the section, 
Gorman, “be- 
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14 lot of cold can 
getin, If T were 


orcas eee 


ahs, Mord's Bieter, Busines, 
kik eet eat Tete Bt 
inners cease 


rupted Marks. 

“Then put 
some insula. 
tion underneath. Of course, it would 
have been much easier to put that. in 
before the floor was laid; it is a very sim- 
pple matter to put mineral wool or some- 
thing like that under a new floor. If you 
‘ever plan to have an oak strip floor laid 
in the dining-room, you could place a 
layer of insulating material or insulating 
Haber over the ld we fi: That 
being done frequently: in uses 
nowadays because it deadens sound as 
‘wellas keeps out cold.” 


SUPPOSE I also should do something. 
ELS ELy 0s Sanne ‘ith the fog of this window projec 
=a SE; emis | tion,” said Marks, as he led the way into 
Eakie Gintt ebie:'m | thelving-room. “Tt jus right out from 
the foundation and has nothing at all 
under it.” 

Gorman put his hand down on the 
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p through the floor.” he said. 
get a reasonably mild day to 
work outside, see what you can do from 
underneath.” Put an insulating layer 
below the joists if possible.” : 

‘The figuring on quantities and prices 
done, Marks saw his frie 
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How he overcame his handicap and became the best 
talker in his town and the star salesman of his firm 
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